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PHYSICAL ACTIVITY LEVELS AND RELATED FACTORS IN MIDWESTERN 
RURAL HISPANIC OR LATINO ADULTS 
Alison Clevette, Ph.D., RN 
University of Nebraska, 2016 
Supervisor:  Bunny J. Pozehl, Ph.D., RN, APRN-NP, FAHA, FAAN 
The purpose of this dissertation was to examine physical activity levels and specific intrapersonal, 
interpersonal and community physical environment factors that influence physical activity in 
Midwestern rural Hispanic or Latino adults.  Instruments used in the study included: Self-
Efficacy for Exercise Behaviors Survey, Social Support for Exercise Survey, Short Acculturation 
Scale for Hispanics (SASH), and Neighborhood Environment Walkability Scale (NEWS).  
Physical activity was measured by 7-Day Physical Activity Recall and ActiGraph® accelerometer 
data.  In the study of 54 participants, it was found that there was a very low level of physical 
activity.  For example, 97% of the time was spent in either sedentary or light physical activity 
according to the ActiGraph® data.  These findings were similar to the results from the 7-Day 
Physical Activity Recall questionnaire.  This research also showed that men were more active 
than women and those performing manual labor work were highly active.  Results from a linear 
regression model showed percent moderate and vigorous physical activity (%MVPA, the 
ActiGraph® measure), the best model (R = .529) used the predictors of gender (p = .009), land use 
mix – access (NEWS) (p = .006), and street connectivity (NEWS) (p = .006).  Results from a 
linear regression model showed Individual daily Energy Expenditure (IEE, the 7-Day Physical 
Activity Recall measure), the best model (R = .714) used the predictors of gender (p = .028), 
labor (p = .000), and pedestrian traffic safety (NEWS) (p = .040).  Continued research based on 
an ecological model is necessary to determine more specifically what persuades or affixes 
physical activity behavior in rural Hispanic or Latino adults.   
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The purpose of this study is to examine physical activity levels and specific intrapersonal, 
interpersonal and community physical environment factors that influence physical activity in 
Midwestern rural Hispanic or Latino adults. National reports show 22.8 percent of non-Hispanic 
whites and 14.4 percent of Hispanics have low physical activity (Centers for Disease Control and 
Prevention, 2008).  Twenty five percent of adults in the U.S. reported a lack of leisure time 
physical activity within the past month, and approximately one third of adults in the U.S. do not 
meet the minimum levels of aerobic exercise (Centers for Disease Control and Prevention, 2008; 
Agency for Healthcare Research and Quality – AHRQ, 2011). Over 38 percent of Hispanic or 
Latino Americans are obese and they are the most inactive minority group in the United States 
(Giardina, Laudano, Hurstak, Saroff, Fleck, et al., 2009; Nijamkin, Campa, Sosa, Baum, Himburg 
& Johnson, 2012). 
One of the top priorities of the Healthy People 2020 includes increasing the physical 
activity of adults because more than 80 percent of the population fails to meet physical activity 
guidelines (U.S. Department of Health and Human Services, 2011; The National Physical 
Activity Plan, 2010). A 2008 National Health Interview survey showed levels of leisure time 
physical activity levels were lower in Hispanic or Latinos that non-Hispanic whites (Neighbors, 
Marquez & Marcus, 2008). The results from the National Health Interview Survey show Hispanic 
or Latinos were 2.09 times more likely than non-Hispanic whites to report less than 30 minutes of 
moderate exercise at least 3 days per week or vigorous exercise for less than 20 minutes at least 
three days per week (McGruder, Malarcher, Antoine, Greenlund & Croft, 2004). 
Rural environments provide an even more challenging environment to maintain physical 
activity levels thus rural Hispanic or Latino adult residents are in an even more disadvantaged 
position (Apovian, 2010; Boehmer, Lovegreen, Haire-Joshu, & Brownson, 2006; Burke, 
 2 
Chomitz, Rioles, Windslow, Brukilacchio, 2009). Sixteen percent of the general population is 
Hispanic or Latino, and even higher rates (approximately 21%) of Hispanic or Latino Americans 
live in rural areas (Kim, Sillah, Boucher, Sidebottom & Knickelbine, 2013; United States Census 
Bureau, 2012; United States Department of Agriculture, 2007). Rural populations have marked 
risks for energy imbalances, meaning more food intake than energy expended, resulting in obesity 
because of their high levels of physical inactivity and poor nutritional intake (Eberhardt, 
Ingraham, Makue, 2001; Martin, Kirkner, Mayo, Matthews, Durstine et al., 2005). Research has 
shown within rural populations there is a large variability in physical activity levels, such as no 
daily exercise to multiple episodes of daily exercise, within race/ethnicity groups and that obesity 
was more prevalent in rural adults (Patterson, Moore, Probst, & Shinogle, 2004). 
By 2030, there will be a dramatic increase in minorities and ethnic diversity and one in 
five Americans will be over 65 (U.S. Department of Health and Human Services, 2011). The 
population of older Americans is predicted to expand from 35 million to 70 million in 2030, 
along with an increase of 20 percent in health care spending (Agency for Healthcare Research 
and Quality, 2011). Chronic diseases have now surpassed infectious disease because of modern 
lifestyles, and substantial predictions have been made that the entire global population will shift 
from having communicable and acute diseases to chronic health problems, due in part to obesity 
and lack of physical activity (Anderson & Horvath, 2004; Averill, 2003; Flegal, Carroll, Ogden & 
Curtin, 2010; Gracey & King, 2009). Hispanic minorities have experienced the largest growth in 
the United States, particularly in the older adult population (U.S. Bureau of the Census, 1998). 
This trending towards a higher percentage of minorities and older adults with chronic 
health problems will inevitably lead to increased health costs. Ewing, Thompson, Wachtel and 
Freeza (2011) found morbidly obese individuals missed 33 days of work per year versus an 
average worker’s three work days missed work per year.  An estimated 10 percent of total 
healthcare expenses relate to obesity, and morbidly obese medical expenses are 1.4 – 2.8 times 
than that of other insured members (Frezza & Wachtel, 2009).  Review of National Health 
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Expenditure Data revealed health care expenditures in 2009 cost of $8,086 per person or 
accounted for 17.6% of the gross domestic product (Centers for Medicare & Medicaid Services, 
2011).  Globally, physical inactivity results in 19 million disability adjusted life years and 1.9 
million deaths per year (Hamer & Chida, 2008).  
Chronic health problems including obesity could be improved with regular physical 
activity, regardless of health status.  The incalculable health benefits of physical activity are well 
documented in reductions in cardiovascular disease, cancer, diabetes, and many other chronic 
conditions (Friedenreich, 2001; Hamer & Chida, 2008; Orozco, Buchleitner, Gimenez-Perez, 
Roque, Figuls, et al., 2008; Roumen, Blaak, & Corpeleijn, 2009). Physical activity has been 
explained as a key variable that can be modified in the formula whereby energy consumed (food) 
minus energy expended (physical activity) equals weight gain or loss (Church, Thomas, Tudor-
Locke, Katzmarzyk, Earnest, et al., 2011). Because physical activity results in health benefits and 
levels can be modified, many public policy, community and organizational actions have been 
implemented.  United States population predictions project thirty percent Hispanic population 
proportions in 2050, and Hispanics now have devastatingly high rates of cancer, coronary artery 
disease, diabetes, hypertension, liver disease, metabolic disease and stroke (American Heart 
Association, 2005; Bernstein & Edwards, 2008; Burke, Williams, Gaskill, et al., 1999; Ford & 
Zhao, 2010; Hunt, Resendez, Williams, Huffner, Stern, et al., 2003; Ostchega, Dillon, Hughes, 
Carroll & Yoon, 2007).  Hispanic death rates per 100,000 Americans related to cardiovascular 
disease in males are 197.4 and in females 136.4 (Mozaffarian et al., 2016).  In fact, it is proposed 
that physical activity variations among Hispanic communities are connected to obesity rates 
which may be explained through ecological model components (intrapersonal, interpersonal and 
community elements) (Boeckner, Pullen, Walker & Hagemen, 2006). Therefore, it is important to 
evaluate physically inactive lifestyle patterns and implement changes in order to change this 
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downward trajectory of health behavior that impacts overall health status in the rural Hispanic 
population.   
Significance 
This research project affords the opportunity to survey specific lifestyle elements of 
physical activity in Hispanic or Latino rural community-dwelling adults, thus producing 
information to formulate evidenced-based culturally tailored interventions for this quickly 
growing disadvantaged population. The Hispanic population in the United States is the nation’s 
largest and fastest growing ethnic minority, comprising approximately 17 percent of the nation’s 
total population in 2012 with predictions for expansion to 28.6 percent by 2060 (U.S. Census 
Bureau, 2016).  While some might argue other minority groups may have more prevalence and 
incidence of negative outcome from a lack of physical activity, the sheer volume of Hispanic or 
Latino population far exceeds any other minority population. Umstattd Meyer, Sharkey, Patterson 
and Dean (2013) report current immigration trends towards Midwest and Southeast rural areas, 
and two thirds of these populations are Hispanic, of which 48 percent have Mexican descent. The 
neglected healthcare needs of the Hispanic or Latino individuals, particularly those living along 
the USA-Mexico border, could be better addressed if their issues were studied and culturally 
specific approaches towards health improvement, such as increasing physical activity, were 
substantiated with evidence based research results (Ramirez, Perez, Munoz, Garcia, Trevino & 
Lara, 2011). 
Despite expanding minority populations in rural areas, there is a scant amount of research 
that has been conducted in these areas.  This is particularly surprising, considering the significant 
impact chronic diseases have on the overall health picture of the United States, because Hispanics 
have particularly higher rates of diabetes and hypertension (Grassi Gonzalez, Tello & He, 1999; 
Ostchega, Dillon, Hughes, Carrol, Yoon, 2007).  
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The scant research to date that considers physical activity levels in rural Hispanic or 
Latino adult populations is also limited in terms of generalizability.  Recently, the Texas Rio 
Grande Valley (RGV) area has been a focus of research in rural Hispanic populations living in the 
rural border “colonias” located in the southernmost Texas counties, and barriers to physical 
activity have been identified such as hot weather, lack of streetlights and parks for exercise, 
traffic, and unleashed dogs (Umstattd Meyer, Sharkey, Patterson & Dean, 2013; Bautista, 
Reininger, Gay, Barroso & McCormick, 2011).  The research among “colonias” populations 
demonstrated that there are perceived and actual or objective individual, social and environmental 
influences upon physical activity in rural Hispanic or Latino populations that require further 
exploration (Umstattd Meyer, Sharkey, Patterson & Dean, 2013; Bautista, Reininger, Gay, 
Barroso & McCormick, 2011). One noted limitation of these studies in the RGV areas related to 
self-reported measurement of physical activity with no objective physical activity measurements 
(e.g. accelerometry) to validate the self-report.  Consideration is also given that the RGV area 
with “colonias” near the Texas-Mexico border consist of a very economically depressed locale 
often lacking potable water and sewage systems with houses made of recycled material producing 
overall substandard housing among extremely hot temperatures and no air conditioning. 
Christensen, Alcala-Sanchez, Leal-Berumen, Conchas-Ramirez & Brage (2012) studied 
the associations between cardiorespiratory fitness and physical activity energy expenditure in 
rural Mexican Tarahumara villages of Agua Zarka, Caborachi, Kirare and Tonachi and in the 
town of Guachochi.  They measured physical activity via accelerometer in only 15 of the 64 study 
participants. Generally, the research showed high rates of hypertension and obesity in the rural 
Mexican Tarahumara population could potentially be influenced through physical activity and 
fitness. While their research found a risk factor for hypertension may be cardiorespiratory fitness 
and high physical activity energy expenditure may decrease rates of diabetes, they could not 
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assume physical activity impacted health because of the lack of longitudinal data and overall 
small sample size (64) in the study (Christensen et al., 2012). 
These conditions definitely limit generalizability of the physical activity findings to 
Hispanics in other less economically depressed areas of the U.S.  Research conducted in the 
California Joaquin Valley over a decade ago among rural cities with populations of 10,000 to 
12,000 Hispanic or Latino residents involved the analysis of physical activity and review of 
physical activity barriers over time (Grassi, Gonzalez, Tello, & He, 1999).  Information regarding 
perceived barriers, physical activity, and demographics was obtained via interview and overall 
results showed decreases in physical activity based on self-reported data and decreases in 
perceived barriers to physical activity over time in response to the self-paced family inclusive 
walking clubs (Grassi, et al., 1999).  As the timeline of their study progressed, it showed 
participants became more aware of their actual amounts of physical activity performed and their 
knowledge of physical activity venues increased.  Nonetheless physical activity declines were 
seen because of agricultural work responsibilities increasing during the research project, so 
family and work commitments limited their physical activity time (Grassi, et al., 1999).  These 
interdisciplinary research projects received funding and support from a myriad of local, state, 
private and federal sources.  Their geographic locales are very exclusive, and their individual and 
community support networks have very unique dynamics, not to mention the time elapsed since 
the Grassi, Gonzalez, Tello & He (1999) study was conducted, thus the findings are not 
generalizable to Midwestern Nebraska populations or a large proportion of the United States. 
Understanding specific factors that impact physical activity in the inactive minority group 
of rural American Hispanic or Latinos is critical in order to plan effective interventions to address 
the physical inactivity problem and prevention of chronic diseases.  This research is important 
because rural adults were found to be less than 50 percent as active than urban adults, Hispanic or 
Latino adults were found to have the least amount of leisure time physical activity, and physical 
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inactivity was identified as a major contributor to chronic illness in the Hispanic or Latino 
population (Crespo et al., 2001; Reis, Bowles, Ainsworth, Dubose, Smith & Laditka, 2004).   
Statement of the Problem 
There has been a plethora of research that has looked at community dwelling populations 
and physical exercise from an overall perspective, yet very little research addresses Hispanic or 
Latino rural populations, in terms of describing physical activity levels and reporting on factors 
that influence physical activity in this population. To this author’s knowledge, the only research 
project conducted with rural Hispanic or Latino adults involving physical activity influences in 
the Midwestern United States was a descriptive study performed in Wisconsin with a low-income 
group utilizing focus groups (Kaiser & Bauman, 2010). Not only do Hispanic or Latino 
populations have a propensity for increased chronic diseases because of genetic associations, the 
main reasons for health problems have been tracked to non-biological factors such as 
acculturation stress and lack of exercise (Bassett, Fitzhugh, Crespo, King, & McLaughlin, 2002). 
Physical activity is an underutilized prescription to prevent or slow declines in health, yet it is an 
economically feasible solution to consider.  Clearly, these modifiable factors have high potential 
for change if the influences of these elements are more comprehensively understood in the 
physical activity patterns of Midwestern Hispanic or Latino adults. 
Specific Aims  
The specific aims of this study include: 
Aim One - To describe physical activity levels (Seven Day Physical Activity 
Questionnaire and objective accelerometry -- time spent in sedentary, light, moderate and 
vigorous intensity activity) in rural Hispanic or Latino adults. 
Aim Two - To examine factors that influence physical activity in rural Hispanic or 
Latinos: (a) intrapersonal factors (age, gender, ethnicity, employment, body mass index (BMI) 
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and self-efficacy for physical exercise) and (b) interpersonal factors (acculturation and social 
support for exercise from friends and family) and (c) community physical environment 
(neighbourhood walkability). 
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CHAPTER 2 
Conceptual Framework and Review of the Literature 
Conceptual Framework 
The ecological theory selected for this research is based on the premise that individual 
behaviors cannot be understood unless a comprehensive examination of their life context is 
conducted.  Physical activity research focusing on small groups or individuals has been based on 
many theories such as the health promotion model, the theory of planned behavior, social 
cognitive theory, theory of reasoned action, and the transtheoretical model; however, nursing 
researchers recommended the use of ecologic interventions because of their great potential for 
increased impact and applicability among large population groups (Plonczynski, 2000; Robbins, 
Pender, Conn, Frenn, Neuberger, Nies, Topp, Wilbur, 2001). Environmental and individual 
concepts have been used in various ecological models to account for the multiple levels of 
influences upon physical activity behavior (Kaiser, Brown & Bauman, 2010; McLeroy, Bibeau, 
Steckler & Glanz, 1988; Scott & Wilson, 2011). Ecological models are instrumental in the 
implementation of long-term physical activity changes because of their comprehensive 
descriptive situational platform which incorporates environmental interventions that influence 
change, taking into account ethical influences and diversity of influential factors (Sallis, Cervero, 
Ascher, Henderson, Kraft & Kerr, 2006; McLeroy, Bibeau, Steckler & Glanz, 1988; Northridge, 
Sclar, & Biswas, 2003).  
This research will utilize an ecological model to specifically focus on the intrapersonal, 
interpersonal, and community physical environment. While this study does not examine 
organizational and public policy influences, literature findings suggest Hispanic or Latino adult 
populations are investing less in physical activity and/or health promotion activities compared to 
other large groups of adult populations. Once the intrapersonal, interpersonal and community 
physical environment influences are more clearly understood more impactful public policy and 
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organizational issues can be taken to improve physical activity levels in the Hispanic or Latino 
adult population.  
Ecological models have been used by many disciplines and nursing researchers have only 
recently incorporated them for use. This model was adapted from McLeroy, Bibeau, Steckler, 
Glanz (1988) ecological perspectives and Sallis, Cervero, Ascher, Henderson, Kraft & Kerr’s 
(2006) creation of active living communities. These concepts were further modified in nursing 
research involving the description of,”…influences on physical activity and diet in low-income, 
rural adults” (Kaiser, Brown & Baumann, 2010, p.67).  This author further adapted these 
concepts for use in the current ecological model presented in Figure 1 and described below. 
Concepts and Sub-concepts 
The primary concept being examined in this research is physical activity. The physical 
activity definition for this project is, “bodily movement produced by the contraction of skeletal 
muscle that increases energy expenditure above the basal (i.e. resting) level” (Committee on 
Physical Activity, Health, Transportation and Land Use, 2005, p.33). Three of the five main 
concepts of physical activity influence in the ecological model adapted for this research will be 
studied: intrapersonal, interpersonal, and community physical environment. The areas of 
organizational and public policy will not be addressed in this project. There are several 
intrapersonal conventionally defined demographic variables such as age, body mass index, 
employment status, ethnicity gender and self-efficacy for physical activity. Body mass index 
(BMI) will be calculated with individual height and weight measurements. Gender will be self-
reported, age self-reported in years, employment status explained as full time, part time, volunteer 
disabled, retired, homemaker, etc. Hispanic or Latino ethnicity will be defined, “…as a person of 
Cuban, Mexican, Puerto Rican, Dominican, South or Central American, or other Spanish culture 
or origin, regardless of race” (Evenson, Sarmiento, Tawney, Macon & Ammerman, 2003; U.S. 
Census Bureau, 2010).  Self-efficacy beliefs for physical activity are generally reflected in actual 
exercise adherence and overall health management behaviors (Bandura, 1997). This will be 
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measured through the Self-efficacy for Exercise Behaviors Survey.  Interpersonal factors include 
acculturation and social support for exercise from friends and family.  Social support will be 
evaluated through the Social Support for Exercise Survey. Social support is defined as, “… the 
availability of people whom the individual trusts, on whom he can rely, and who make him feel 
cared for and valued as a person” (McDowell & Newell, 1996, pp.125). Acculturation, the 
integration of attitudes, beliefs and values into a group or individual’s own adaption of a new 
culture, will be measured through the Acculturation Scale for Hispanics (Peragallo, Fox & Alba, 
2000).   
Neighborhood walkability will be studied in the community environment through the use 
of the Neighborhood Environment Walkability Scale.  Neighborhood walkability has three 
subconcepts: land use mix diversity, convenient recreation facilities, and pedestrian safety.  
Neighborhood walkability is a subconcept of the community physical environment and is, 
“defined by residential density, proximity of shops and services, and street connectivity” (Sallis, 
Slymen, Conway, Frank, Saelens, Cain & Chapman, 2011, p.1274). Land use mix diversity is 
defined by the, “…diversity of 5 types of land uses – residential, retail, entertainment, office, 
institutional” (Sallis et al., 2011, p. 1278). Pedestrian safety is defined by the safety from traffic, 
and convenient recreation facilities that are, “…either on a frequently traveled route (e.g. to and 
from work) or within a 5-min drive or 10-min walk from a participant’s home or work” (Sallis et 
al., 2011, p.1278). This study will measure physical activity levels by self-report (Seven Day 
Physical Activity Questionnaire) and through objective accelerometry measurements over seven 
days. 
There is a compelling rationale for the use of an ecological model to review the 
intrapersonal, interpersonal and community physical environment concepts, and each area will be 
reviewed for current research findings.  This comprehensive approach will address promising 
aspects of physical activity research as it relates to individual concepts, and how they are 
currently presented in the literature.  This approach will facilitate identification of salient 
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formative research findings and strategies that can augment rural Hispanic adult physical activity 
research. 
Intrapersonal 
 The study of the intertwining multiple individual factors that impact physical activity can 
be very complex and vary across domains. Broad perspectives of various age, gender, 
employment, acculturation, ethnicity and self-efficacy can contribute toward understanding the 
various interrelationships and strength of influence on physical activity.  While the demographic 
structure alone could be considered a preponderant determinant of physical activity, further study 
of how all of the individual factors are embedded in life contexts through examination of 
acculturation and social support of family and friends could generate further insights toward 
physical activity in Midwestern rural Hispanic adult populations. 
Age & Gender 
Research reports from four main databases (National Health and Nutrition Examination 
Survey (NHANES), 1999 – 2002; the Behavioral Risk Factor Surveillance System (BRFSS), 
2003; National Household Travel Survey (NHTS), 2001; National Health Interview Survey 
(NHIS) Cancer Supplement, 2000) show low average levels of once per week physical activity in 
the overall population (Ham, Yore, Kruger, Heath & Moeti, 2007).  The combined data from 
these four reports showed adult Latinos had 28.7 percent activities of daily living which included 
walking and strengthening physical activity, 42.8 percent leisure time physical activity, 34.4 
percent household physical activity, 32.6 percent occupational physical activity and 30.6 percent 
related (transportation) physical activity (Ham, Yore, Kruger, Heath & Moeti, 2007). These 
combined study results showed 38 percent of Latino males had usual daily physical activity levels 
whereas women reported only 19.1 percent usual daily physical activity levels, and the numbers 
show a general trend that Latino women are half as active as men across all of the reported age 
groups, a finding which is consistent across all databases (Ham, Yore, Kruger, Heath & Moeti, 
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2007; Neighbors, Marquez, Marcus, 2008; Troiano, Berrigan, Dodd, Masse, Tilert, et al., 2008).  
Physical activity research results in Latino populations have been criticized because the self-
reported estimations of physical activity do not account for Hispanic males’ participation in 
occupational physical activity or the physical activity associated with household tasks performed 
by Hispanic women (Latinas).  It is proposed these physical activities may not be self-reported by 
Latinas because the activities are performed as an integral part of a regular daily routine and so 
they are not perceived as physical activity (Hovell, Mulvihill, Buono, et al., 2008; Larkey, 2006; 
Pekmezi, Neighbors, Lee, Gans, Bock, Morrow, Marquez, Dunsiger & Marcus, 2009). In 
particular, younger adult Hispanic Latinas were found to have higher physical activity levels 
when they connected socially with community and religious groups (Voorhees & Rohm Young, 
2003).  Conversely, research showed self-efficacy levels were more predictive of physical activity 
in older Latina Hispanic populations while group participation or social interactions were much 
less influential in physical activity levels (Laffrey, 2000).   
Studies of various Hispanic gender and age groups do not consistently show relationships 
or differences in physical activity levels.  This may in part be due to the interrelationships with 
other factors such as self-efficacy and social support.  Literature does show that Hispanic males 
have fewer community social connections and increased physical activity levels because they are 
working in physical or manual labor type jobs (Marquez, Neighbors & Bustamante, 2010). Since 
male Hispanics are physically active in their jobs there has been less research to examine physical 
activity male Hispanics, because published research has yet to identify adult Hispanic males as a 
high-risk focus group (Ickes & Sharma, 2012). Initial reviews of the 2009 Behavioral Risk Factor 
Surveillance System (BRFSS) survey information revealed the lowest physically active groups 
were rural unemployed Hispanic females (Clevette, 2012).  The larger proportion of Latino 
physical activity research focusing on Hispanic females is therefore justified, particularly when 
considering that 60 percent of Latinas do not meet Federal guidelines for physical activity and 
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only 29 percent are participating in sustained activity throughout the day (National Center for 
Health Statistics, 2007; National Heart and Lung Blood Institute, 2008).   
Contradictory physical activity information is found in the study of female Hispanic 
populations. Research showed Hispanic women believed their overall well-being and fitness were 
supported through physical activity, yet more than 70 percent of Latinas reported no leisure-time 
physical activity (LTPA) in the 1988-1994 National Health and Nutrition Examination Survey 
(Crespo, Smit, Carter-Pokras & Andersen, 2001; Perez, Fleury & Keller, 2010; Vorhees & Rohm 
Young, 2003). Literature shows that Latinas believe there is never a time when responsibilities 
for family or anything/anyone fails to exist, and because they put their families and others before 
their own needs, these findings align with current Latina beliefs (Marquez & McAuley, 2006).  
Older Latinas appear to hold these family beliefs most strongly because statistics show they are 
the least active group in the United States (Brownson, Eyler, King, et al., 2000).   
Research in white midlife women and Mexican origin women revealed their physical 
activity was impacted by lack of time in their daily schedules (Im, Lee, Chee, Stuifbergen, 
eMAPA Research Team, 2011; Parra-Medina & Hilfinger Messias, 2011).  In particular, Hispanic 
womens’ attitudes were that physical activity is a waste of time because they believed they are 
healthy and have better things to do such as take care of their family (Im, Lee, Hwang, Yoo et al, 
2010). Examinations of multiple physical activity barriers within Latina populations have cited 
acculturation, child-care / family support, cost, lack of facilities, transportation and safety as main 
themes (Voorhees & Rohm Young, 2003). The Women’s Cardiovascular Health Network Project 
showed very few environmental correlates with physical activity level variations (Eyler, Matson-
Koffman & Young, et al., 2003).  
Because this study did not exclude adult females of childbearing years, this literature 
review also includes overall research findings of pregnant Latinas that shows this group has 
significant declines in their physical activity levels.  This is particularly concerning because 
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Latina Hispanics have the highest immigration and birth rates (Lynch, Landsbaugh Whitcomb, et 
al., 2012).  Only sixteen percent of pregnant women participated in any moderate to vigorous 
physical activity activities according to 2000 Behavioral Risk Factor Surveillance System 
(BRFSS) data (Petersen, Leet & Brownson, 2005).  Compared to non-Hispanic whites, 
approximately 50 percent of Hispanic Latinas are not likely to meet the American College of 
Obstetricians and Gynecologics (ACOG) guidelines (Evenson & Wen, 2010).  Lynch, 
Landsbaugh, Whitcomb et al. (2012) studied pregnant Hispanic population utilizing results from 
the Pregnancy Physical Activity Questionnaire (PPAQ) which includes household/caregiving 
physical activities and their research showed 69.7 percent of pre to early pregnancy and 45 
percent early pregnancy met ACOG physical activity guidelines.  This illustrates that it is 
important to consider the definition for what constitutes physical activity.  Inclusion of household 
and caregiving activities resulted in much higher reported physical activity levels.  In this study it 
was an advantage to use the 7-Day Physical Activity Questionnaire because it captured these 
types of activities when collecting the data. 
Overall multiple databases show physical activity rates are higher in men than women yet 
these findings are questionable considering female occupational and family household physical 
activities are potentially excluded in these findings.  The literature results become more 
complicated through the study of female Hispanic beliefs that physical activity supports good 
health, yet decreased physical activity rates were noted in Latinas because of their work and 
family responsibilities.  The lack of results specific to Hispanic male populations limits the 
conclusions that could be made to contrast female and male Hispanic physical activity findings.  
This research project provided the opportunity to learn more about these physical activity patterns 
through the collection of data in both male and female Hispanic study participants. 
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Employment Status  
Physical activity studies that include exercise performed in multiple work and leisure 
domains have shown minority populations, including only 27 percent of Mexican-Americans, 
meet or exceed recommended physical activity levels of 30 minutes of moderate activity five 
days per week or vigorous activity for 20 minutes at least three days per week (CDC, 1990; Ham 
& Ainsworth, 2010).  While this level is low it is encouraging because overall time constraints, 
low socioeconomic status, family obligations and historical developments in occupational activity 
have led to negative impacts in physical activity engagement (Church, Thomas Turdo-Locke, et 
al, 2011; Kirk & Rhodes, 2011). Evaluation of NHANES 1999-2000 data revealed increased 
occupational physical activity has shown positive associations with leisure time physical activity 
levels in men, and increased occupational physical activity is associated with lower levels of 
education (Wolin & Bennet, 2008).  While some literature cites positive relationships between 
high occupational physical activity and leisure time physical activity, results are mixed (Kruger, 
Yore, Ainsworth & Macera, 2006). Some studies have actually documented that employed 
Latinos were less likely to meet physical activity recommendations (Evenson, Sarmiento, Tawney, 
Macon, Ammerman, 2003; Voorhees & Rohm Young, 2003).  These mixed findings may be 
partially explained by the type of occupational work that is being performed.  Studies have shown 
that individuals in sedentary occupational work do not participate in enough LTPA to achieve 
recommended physical activity levels (Caban-Martinez, Lee & Fleming, 2007; Kirk & Rhodes, 
2011). This has even led some researchers to believe occupational physical activities are of 
limited value because they are not likely to be performed at the intensity or duration to achieve 
health benefits (Kruger, Yore, Ainsworth & Macera, 2006; Marquez, Neighbors & Bustamante, 
2010).  Another consideration is that many minorities, particularly Hispanics, are employed in 
physically active work settings and as a result of the physical demands of their occupation they 
 17 
are deterred from leisure time physical activities (He & Baker, 2005; Ruzic, Heimer, Misigoj-
Durakovic, Matkovic, 2003). 
The inconsistent findings in the literature related to occupational versus leisure time 
physical activity may relate to the instrument or method of measurement being used in the study.  
Subjective self-report measures of physical activity in Hispanic populations may be providing an 
inaccurate picture of overall physical activity levels if they only consider leisure time physical 
activity without inclusion of occupational activity.  Ham and Ainsworth (2010) found Latino 
physical activity levels are inconsistently measured as evidenced through objective accelerometry 
measurements showing Healthy People 2010 objectives are met and questionnaires showing 
Latinos fail to meet the objectives. 
Troiano et al. (2008) emphasized the need for objective accelerometry measurements in 
order to provide a more accurate picture, especially in the male Mexican American populations 
where occupational activities may result in higher levels of overall physical activity (Troiano, et 
al., 2008).  Data from accelerometer measured physical activity however showed less than five 
percent of Latinos met physical activity guidelines (Troiano, et al., 2008).  A review of all 
physical activity studies including Hispanics with accelerometry was performed by Layne, Parker, 
Soltero, Rosales Chavez, O’Connor, Gallagher & Lee (2015) and showed 75 percent of the 
articles reported the wear time for an acceptable day, 7 percent reported an acceptable hour, 11 
percent reported missing data procedures, and 25 percent reported procedures to address wear 
time interruptions.  Considering the wide variability in accelerometer data and lack of standard 
reports it is difficult to compare and contrast findings from Hispanic studies and other ethnic 
populations. 
Regardless of the reason for the mixed findings in occupational and leisure time physical 
activity in Hispanics, there is a clear indication of the need to include both occupational and 
leisure time activities in the self-report of overall physical activity levels in this population.  
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Therefore, the 7 Day Physical Activity Recall self-report measure was used in the study because 
it includes both occupational and leisure time activity.  An objective accelerometer measurement 
of physical activity was included in this study with specific definitions of an acceptable hour and 
acceptable day in order to provide a more accurate assessment of overall activity levels. 
Self-Efficacy 
Self-efficacy to exercise has been shown to have the most consistent intrapersonal factor 
effect on physical activity levels (Crain, Martinson, Sherwood, & O’Connor, 2010; Laffrey, 2000; 
Ory, Lee Smith, Mier & Wernicke, 2010; Richards, Enderlin, Beck, McSweeney, Jones & 
Robertson, 2007). Bandura’s (1994) perceived self-confidence is one’s perception of task 
performance. Perceived self-efficacy refers to, “…beliefs in one’s capabilities to organize and 
execute the courses of action required to produce given attainments” (Bandura, 1997, p.3). Self-
efficacy to exercise is defined as an individual’s confidence that they can perform exercise 
behaviour. According to Bandura, this confidence should lead to a behavior change, such as 
increasing physical activity. Individual associations, comparative efficacy, observations and 
impressions of norms undoubtedly provide intrapersonal psychological influences that 
significantly affect physical activity participation. Various experience such as past performance, 
verbal influence, social modelling, and other components persuade individual’s self-efficacy 
expectations (Bandura, 1997). 
The discussion of self-efficacy for physical activity introduces the concepts of values and 
motives that are determined by individual discernment for physical activity.  Physical activity is 
based on physical and mental abilities, and the sustainment and success of physical engagement 
often hinges upon the individual’s cognitive self-efficacy skilfulness.  High self-efficacy levels 
for physical activity adherence have been noted in individuals with higher education levels and 
executive function, with self-efficacy mediation (McAuley, Mullen, Szabo, White, Wojcicki, 
Mailey, Gothe, Olson, Voss, Erickson, Prakash, & Kramer, 2011).  High English language 
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proficiency (ELP) levels were associated with perceived physical activity self-efficacy (β = 234.2, 
p = .004) (Salinas, Hilfinger Messias, Morales-Campos, Parra-Medina, 2014).  Research has 
shown effective physical activity behaviour changes have occurred as a result of intervention 
techniques that have specifically targeted self-efficacy for physical activity (Williams & French, 
2011).   
Research to examine factors related to physical activity may not focus on self-efficacy as 
a variable but it has been shown to be a mediator.  Individually tailored exercise programs have 
shown success because of consideration for individual diversity of motives and goals. Positive 
research results have been obtained when interventions consider an individuals’ outcome will not 
only depend upon what they do (e.g. behavior change) but how they think (e.g. motivational 
strategies, opinions and perceptions) (Cohen, Inagami & Finch, 2008; Keele-Smith & Leon, 2003; 
Nijamkin, et al., 2012; Reyes, Oliver, Klotz, et. al., 2012; Zauszniewski, 2012). Meta analysis of 
literature focusing on self efficacy and physical activity changes showed study participants 
benefited most from specific goal descriptions and reasonable, realistic plans for execution of 
physical activity (Williams & French, 2011). Research results also showed positive results from 
discussions revolving around how an individual can successfully perform a physical activity 
(versus descriptions of barriers), cues towards others successfully performing tasks were helpful, 
and avoidance of gradient behavior change plans because they may potentially illustrate early 
failures and discourage further attempts at progress (Williams & French, 2011). Mediator effects 
such as self-efficacy are somewhat unknown in interventional research because the assumption is 
made the intervention changed self-efficacy levels as measured through exercise adherence levels 
(Sirur, Richardson, Wishart & Hanna, 2007). 
The study of research connections, particularly involving self-efficacy, among physical 
inactivity, chronic health problems and obesity could potentially reveal more efficacious 
approaches towards increasing physical activity in rural Hispanic adults.  Successful engagement 
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and robust self-assurance in physical activity is often gauged through health outcomes and 
activity sustainment that depends upon many influences including gender, age, employment 
status and ethnicity.  A systematic review of physical activity and exercise in older adults showed 
some relationships between changes in exercise self-efficacy and exercise; however, there was 
insufficient evidence for most associations (Koeneman, Verheijden, Chinapaw & Hopman-Rock, 
2011). Surprisingly, Latina immigrants with high self-efficacy resulted in lower correlations with 
physical activity recommendations than Latina immigrants with low self-efficacy (Evenson, 
Sarmiento, Tawney, Macon & Ammerman, 2003).  Complex differences in research methodology 
and conceptual and operational definitions have produced some clouded results.  
As previously mentioned, physical activity rates are related to obesity rates and the 
literature shows variations in the influential strength of self-efficacy for physical activity in obese 
and non-obese populations.  Literature review and meta-analysis of obese populations indicated 
self-efficacy was a less important mediator of physical activity unlike non-obese populations that 
showed robust (r = 0.69) connections between self-efficacy change and physical activity change 
(Olander, Fletcher, Williams, Atkinson, Turner & French, 2013). Motivational etiology can vary 
and the importance of understanding the contextual background prior to and during physical 
activity plan implementation may be the key to physical activity plan success.   Even people who 
are successful by any standard may have difficulty setting their own compass to evaluate their 
perceptions of physical activity success and therefore individual self-efficacy levels in physical 
activity vary. For example, literature cites low levels of self efficacy for exercise in obese 
individuals with many habitual negative health habits combined with advancing age, retirement 
status and it was proposed they may have difficulty internally increasing their self efficacy for 
physical activity because of repeated rehearsing of barriers to physical activity (Ashford, 
Edmunds & French, 2010; Olander, et al., 2013). Recent research showing new ways of thinking 
about physical activity and the results obtained from physical activity have shown success in 
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developing increased satisfaction levels over time, which in turn presumably will increase long 
term physical activity adherence (Springer, Lamborn & Pollard, 2013). Overall research showed 
self-efficacy levels and outcome expectancies were key components to the initiation and 
adherence to physical activity behavior. 
There is a very large quantity of general populations substantiating individual motivating 
techniques that were also influenced by group activities, telephone interventions, behavior 
counselling, etc. that have shown varying levels of success depending upon the targeted age 
group and settings (Bennett, Young, Nail, Winters-Stone, & Hanson, 2008; McAuley et al., 
2011). For example, a pilot study to increase physical activity in older Hispanics living in 
Wichita, Kansas showed text messaging motivated 10 out of 11 study participants from the 
contemplation stage to the action/maintenance/termination stage (Collins, Dong, Ablah, Parra-
Medina, Cupertino, Rogers & Ahlers-Schmidt, 2014).  Overall results from Olander et al. (2013) 
review of physical activity research among obese adults revealed specific plans regarding time 
management and when, where and which specific situation physical activity can occur showed 
increased self efficacy for physical activity yet actual physical activity was not increased.  Nearly 
three times as many behaviour change techniques (BCT) for physical activity increases were 
identified than in Williams & French’s (2011) meta analysis of healthy (non-obese) adults.  
While it is fairly easy to understand self-efficacy has been predominantly shown to 
influence physical activity throughout the literature in diverse racial/ethnic groups, the challenge 
is understanding what associations between self efficacy and physical activity are more impactful 
(Eyler, et al., 2003; Pekmezi, et al., 2009). Research in healthy (non-obese) and obese populations 
has shown different associations between self-efficacy and physical activity, and research focused 
among Hispanic or Latino populations show similar diversified results (Olander, et al., 2013; 
Williams & French, 2009).  Multiple studies have used Pender’s Health Promotion Model and 
Social Cognitive Theory which incorporate a component of self-efficacy and found that brief 
interventions have limited long term effects on physical activity change; however, tailored 
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interventions have had more success for participants in reaching physical activity levels (Richards, 
et al., 2007; Walker, Pullen, Hageman, Boeckner, Hertzog, Oberdorfer & Rutledge, 2010). 
Research results regarding longitudinal studies are limited and permanent lifestyle physical 
activity habit changes are unclear, likely because of the variety of populations and physical 
activities available for review (Perry, Rosenfeld, Bennett, & Potempa, 2007). 
Research targeting self-efficacy levels in low-income rural Hispanic individuals is 
lacking, and findings show different approaches are needed when working with different minority 
and weight classifications of populations.  Further knowledge of successful approaches could 
build upon the already established premise that individually tailored interventions that enhance 
self-efficacy for physical activity will improve exercise levels. Obviously there is a need to better 
understand the influence of self-efficacy on physical activity in the Hispanic population.  The 
identification of physical activity influences will assist with not only development of effective 
techniques to increase self-efficacy but post-intervention physical activity sustainment.  
Obesity 
Physical activity and obesity are interrelated as indicated in the formula whereby energy 
consumed (food) minus energy expended (physical activity) equals weight gain or loss (Church, 
et al., 2011).  Therefore, it is important to examine obesity levels in relation to physical activity 
levels.  Global obesity rates identify the United States as the most obese country with a 30.6 
percent obesity rate and Mexico in second place with a 24.2 percent obesity rate (NationMaster, 
2011).  In the United States, an estimated 28.7 percent of Hispanics are obese (27.8 % male and 
29.4 % female), despite spending less sedentary time than non-Hispanic whites (CDC, 2009; 
Matthews, Chen & Freedson, 2008; Office of Minority Health, 2012). Similarities in overweight 
and obesity rates are seen in Mexico with a 12 percent obesity rate increase from 2000 to 2006, 
and Latin American countries obesity rates exceeding underweight rates (Barquera, Campos-
Nonato, Hernandex-Barrera, Flores, Durazo-Arvizu, Kanter & Rivera, 2009).  Data from the 2009 
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Behavioral Risk Factor Surveillance System (BRFSS) show the Southern and Midwestern 
portions of the United States have higher obesity rates than Northeastern or Western regions 
(CDC, 2010). 
Obesity risks have been linked to residence in the United States and potentially impacted 
through acculturation and unhealthy caloric dense foods, unsafe places to exercise, and sedentary 
activities (Ayala, Baquero, Klinger, 2008; Perez-Escamilla, 2011). Creighton, Goldman, Pebley 
and Chung (2012) attribute some of the American and Mexican obesity epidemic to general 
economic factors such as marketing tactics, lifestyle including activity levels, employment and 
transportation mechanisms that have evolved over time.  This suggests obesity trends are not 
exclusively related to residence in the United States.  In 2030, it is predicted that 90 percent of the 
Mexican American population will be obese or overweight and the rate of obesity related illness 
increases exponentially as United States residency tenure extends (CDC, 2013; Wang, Beydoun, 
Liang, Cabillero & Kumanyika, 2008).  
Obesity studies focusing on American Hispanic subgroups and generational differences 
have shown varied obesity patterning.  For example, research findings in Bates, Acevedo-Garcia 
Alegria & Krieger (2008) adult population data from the National Latino and Asian American 
Survey showed generational increases in BMI and obesity.  First generation females had a mean 
BMI of 27.2 and 26.5 percent were obese (95% CI 23.2-29.9); second generation females had a 
mean BMI of 28.0 and 29.1 percent were obese (95% CI 21.7-36.5); and third generation females 
had a mean BMI of 28.2 and 32.3 percent were obese (95% CI 23.9-40.8) (Bates, et al., 2008).  
First generation males had a mean BMI of 27.9 and 24.5 percent were obese (95% CI 21.0-27.9); 
second generation males had a mean BMI of 28.4 and 35.3 percent were obese (95% CI 27.6-
43.1); and third generation males had a mean BMI of 29.4 and 38.7 percent were obese (95% CI 
32.2-45.2) (Bates, et al., 2008).  Similar Hispanic obesity trends were noted in Kahn, Sobal and 
Martorell (1997) with increasing BMI rates for each successive generation.  Mexican Americans 
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are the largest subgroup of Hispanics in the U.S., and a great proportion of obesity research has 
been conducted in this group.  Florez, Dubowitz, Saito, Borjes and Breslau (2012) results were 
opposite the previously mentioned studies with higher obesity rates in first generation immigrant 
Mexican American males (OR=1.66, 95% CI 1.10-2.52) than second generation (OR=3.38, 95% 
CI 1.84-6.20) and third generation (OR-2.68, 95% CI 1.48-4.86) compared to males living in 
Mexico.  Mexican American females had similar findings with higher obesity rates in first 
generation immigrant females (OR=2.62, 95% CI 1.72-4.00), than second generation (OR=3.08, 
95% CI 1.81-5.23) and third generation (OR=3.79, 95% CI 2.19-6.57) compared to females living 
in Mexico (Florez, et al., 2012).  As previously illustrated, the literature showed very inconsistent 
generational obesity rates in Hispanics.  It is also important to note that the obesity studies have 
rarely reported corresponding physical activity levels. 
Forty percent of adult Hispanic men and 44 percent of adult Hispanic women are obese 
(Ogden, Carroll, Kit, Flegal, 2014).  A study of Latina women (N=688) revealed residence in the 
United States for over 20 years doubled their chance for obesity than those living in the United 
States for ten years (OR=2.07, 95% CI 1.25-3.42) with 65% of the studied population born in 
Mexico (Wolin, Colangelo, Chiu and Gapstur, 2009).  Obesity research in a mostly female 
Mexican American population (female, n=9138; male, n=2130) showed obesity mediated the 
sitting time influences on hypertension and diabetes (deHeer, Wilkinson, Strong, Bondy & 
Koehly, 2012).  Moreover, daily sitting time of more than four hours compared to sitting 1 – 2 
hours per day was found to be associated with increased probabilities of diabetes (OR=1.29, 95% 
CI 1.09-1.52), hypertension (OR=1.17, 95% CI 1.01-1.37) and obesity (OR=1.55, CI 1.39-1.73). 
(deHeer, et al., 2012). Interestingly, small physical activity changes can be impactful as 
substantiated in research by Jakicic and Davis (2011) through a systematic physical activity 
literature review that showed moderate to vigorous intensity physical activity performed for 150 
minutes per week resulted in a 1-3 percent body weight reduction despite no recommended 
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dietary decrease or modification. Clearly inactivity behaviors result in overweight and obesity, 
and many questions arise regarding the issues of progressive classifications or proportions and 
concepts of age, gender, ethnicity, employment, self-efficacy, and obesogenic features which can 
vary over time, place or issue and are worthy of investigation in order to maximize physical 
activity impacts. 
Obviously, increased BMI rates result from imbalances in energy intake and expenditure, 
and engagement in physical activity has the potential to restore energy balance to achieve more 
healthy BMI levels. Obesity interventions focused on behavior changes, self-efficacy, education, 
and family units are prevalent, and federally funded research endorses broad-spectrum research 
approaches (NIH Obesity Research, 2011; Delormier et al., 2009).  The applicability of previous 
research towards Hispanic populations is limited, because obesity literature has stemmed 
primarily from white populations and often contains short-term intervention results.  This 
ecologically based research project will provide further descriptions of physical activity patterns 
which would be important in order to effectively address the obesity issues in this understudied 
minority group. 
Social Support – Friends / Family and Acculturation 
 The strong associations between social support of family and friends and physical activity 
have been well established in multiple populations, although the majority of research has been 
completed in white populations (DiLoranzo, Stucky-Ropp, Vander Wal & Gothman, 1998; 
Steptoe, Wardle, Fuller, Holte, Justo, Sanderman, Wichstrom, 1997; Sternfeld, Ainsworth & 
Quesenberry, 1999).  In white populations research shows friends are a source of support for 
physical activity; however, family has been shown to be particularly influential in women (Leslie, 
Owen, Salmon, Bauman, Sallis & Lo, 1999; Steptoe, et al., 1997). Female white college students 
receiving high social support from family are found to have significantly higher physical activity 
(63.8% sufficiently active versus 36.2% insufficiently active, p,<0.001) and male college students 
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receiving high social support from family (82.5% sufficiently active versus 17.5%, p,<0.001) and 
the same trend was seen in social support from friends (Leslie, Owen, Salmon, Bauman, Sallis & 
Lo, 1999). Steptoe et al. (1997) found physically active young adults in Spain are more likely to 
appreciate larger levels of social support (p<0.00001). Mier, Medina & Ory’s (2007) study of a 
United States’ Hispanic population showed the collective support from family and friends were 
motivational toward physical activity.   
An important cultural network strategy for physical activity, particularly among the 
Hispanic population, has been considered the social structure of collective support derived from 
friends and family (Franzini, Ribble, Keddie, 2011; Mier, Medina & Ory, 2007; Stahl, Rutten, 
Nutbeam et al., 2001, Trost, Owen, Bauman, Sallis, & Brown, 2002; Wilbur, Chandler, Dancy & 
Lee, 2003).  Study of a Mexican American sample (N=20) revealed collective efficacy was an 
unanticipated link between social support and self-efficacy, thus underscoring the powerful social 
cohesion impacts among Hispanic adults (Ingram, Ruiz, Mayorga & Rosales, 2009).  Family 
based Hispanic group goals and behaviors have been shown to impact individual behaviors, 
particularly in the study involving a Hispanic subpopulation of Mexican Americans which 
showed collective efficacy inspired walking behaviors (Ingram, Ruiz, Mayorga & Rosales, 2009; 
Triandis, 2001).  Likewise, Wen, Shepherd & Parchman (2004) specifically mentioned their use 
of a social support instrument inclusive of friends & relatives, and found statistical correlation of 
exercise self-care with family support (correlation=0.415, significant at .01 level).  Because 
personal relationships play an important influential role in Hispanic physical activity and many 
social contexts directly guide physical activity, overlapping acculturation constructs must also be 
considered in order to understand their effects on Hispanic physical activity (Eyler, Baker, 
Cromer et al., 1998; Treiber, Baranowski, Braden, Strong, Levy & Knox,1991).   
Hispanic culture places high value on amicable and positive social relationships, 
allocentrism (activity focused on others rather than themselves) and familialism (patriarchal 
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family unit and importance of family in many levels, extended kin and friends) and interpersonal 
relationships are highly valued (Marin & Marin, 1991). Hispanic cultural network strategies could 
explain the higher physical activity levels seen in research results when a comprehensive view of 
an individual’s lifestyle physical activity was taken into account, which includes 
household/caregiving physical activity, leisure, occupational and transportation domains. One 
such example of a study including all lifestyle activity showed Hispanic subjects were more 
physically active than white subjects (unadjusted OR = 1.59, 95% CI 1.19-2.13) (Sternfield, 
Ainsworth & Quesenberry, 1999).  Regional variations in physical activity were also noted with 
higher acculturation levels linked with increased physical activity (Ham, Yore, Kruger, Heath & 
Moeti, 2007; Slattery, Sweeney, Edwards, Herrick, Martaugh, Baumgartner, Guiliano, Byers, 
2006; Wolin, Colditz, Stoddard, Emmons & Sorensen, 2006).  High English language proficiency 
(ELP) levels were generally found to be associated with increased physical activity in women; 
however, employed women had less leisure time physical activity presumably due to work 
responsibilities (Salinas, Hilfinger Messias, Morales-Campos, Parra-Medina, 2014).  
Acculturation assimilation processes that result in behavior changes, such as physical activity, are 
intertwined with perpetual revisions of individual and group values, social networks and variable 
cultural exposures (Berry, 1989).  
Some of the Hispanics’ higher health status (higher than the population they emigrated 
from) is attributed to their adventurous determination to improve their life circumstances, while 
collective group physical activity provides contributions towards Hispanic good health (Ingram, 
Ruis, Mayorga & Rosales, 2009; Leclere, Jensen & Biddlecom, 1994; Shai & Rosenwaike, 1987). 
These physical activity influences were substantiated in Crespo, Smit, Carter-Pokras and 
Andersen (2001) study of 1988-1994 NHANES III data which revealed higher likelihood of 
physical activity in proceeding Mexican origin immigrant generations with implications that 
familism, social construction, and propinquity influence physical activity patterns.  However, 
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Crespo, Smit, Carter-Pokras and Andersen (2001) acknowledged they only reviewed leisure time 
physical activity and it is plausible many arenas of physical activity (occupational, transportation, 
homemaking) activity were not included which could have increased physical activity findings.  
Given that social networks and relationships influence physical activity behaviors, and family ties 
are highly valued within Hispanic culture, it is difficult to show that more acculturated Hispanic 
populations have higher physical activity rates.  Review of the leisure time physical activity rates 
found in the 2000 through 2003 National Health Interview Survey database revealed the Hispanic 
population was significantly less active than their non-Hispanic white counterparts as shown in 
reported adjusted odds ratios ranging from .52 for Dominican, .84 for Central or South American, 
Mexican and Mexican American had odds ratios of .77 and .80 respectively (Neighbors, Marquez 
& Marcus, 2008).  No statistical differences were found for male Hispanic subgroups and the 
Cuban (OR=.43, 95% CI 0.33-0.58) and Dominican (OR=.48, 95% CI 0.33-0.69) women were 
less active than Puerto Rican (OR=.67, 95% CI 0.57-0.79) Mexican (OR=.72, 95% CI 0.63-0.82), 
Mexican American (OR=.78, 95% CI 0.70-0.87), and Central or South American (OR=.76, 95% 
CI 0.65-0.87 ) women (Neighbors, Marquez & Marcus, 2008).  Neighbors, Marquez & Marcus 
(2008) did not find any other significant results including acculturation and physical activity rates; 
however, it is noted the measurements of acculturation were separated into four categories of (1) 
spoken Spanish and English during interview, (2) spoke Spanish only during interview, (3) born 
outside continental United States and (4) lived in the United States less than 10 years.  Because 
these acculturation elements were separately measured, their statistical significance may not have 
been captured.  Neighbors, Marquez & Marcus (2008) also mentioned their research failed to 
capture occupational physical activity and environmental factors.  
Some acculturation instruments measure length of time in the U.S. and current spoken 
language, while other versions elicit more detail through questions about current television and 
radio language preferences, language spoken inside and outside of the home, country of origin, 
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etc.  Justifiably, there are concerns with collectively reporting Hispanic physical activity research 
results which potentially combine millions of people presumably with similar linguistic heritage 
from geographically widespread locations because these aggregate results would not truly reflect 
the important Hispanic population differences (Hunt, Schneider & Comer, 2004).  For example, a 
study of 2005 – 2007 California Health Interview Survey (CHIS) data showed higher 
acculturation levels are associated with increased leisure-time physical activity, particularly in 
their Guatemalan sample (p = 0.0183) (Van Wieren, Roberts, Arellano, Feller & Diaz, 2011). The 
acculturation measures in the aforementioned study included information pertaining to interview 
language, primary language used at home, English proficiency, citizenship status, birthplace and 
percent of life spent in the U.S. (Van Wieren, Roberts, Arellano, Feller & Diaz, 2011).  
Neighbors, Marquez and Marcus (2008) study of 2000 – 2003 National Health Interview Survey 
information revealed Mexican Americans were the most active (31.9%) and Cuban and 
Dominicans were the least active (19.8%) among Hispanic subgroups, with low overall levels of 
physical activity in the Hispanic study population. Clearly these ethnic variations, acculturation 
differences and geographic locales would be lost in cumulative reports. 
Wallace, Pomery, Latimer, Martinez and Salovey (2010) comprehensively reviewed 
twenty-six acculturation measures and developed recommendations for the study of acculturation 
in relation to Hispanic physical activity research.  If utilized, these recommendations could 
address some of the current research deficits with varied Hispanic populations, geographic locales, 
and acculturation measures.  For example, it is difficult to find clear explanations if the original 
health behaviors, such as physical activity, were simply enhanced through American immigration 
or if after moving to America these habits decreased or changed.  Burroughs Pena, Patel, 
Rodriguez Leyva, Khan & Sperling (2012) showed cardiovascular risk factors, such as lack of 
physical activity, were well established in populations before United States immigration and 
perpetuated despite any acculturation influences.  Consistent low physical activity levels within 
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populations as they move from one country to another can be illustrated in Burroughs Pena, Patel, 
Rodriguez Leyva, Khan & Sperling’s (2012) study of Cubans whereby an adult Havana, Cuba 
population showed high physical inactivity percentages (74% and 82%) and then low levels of 
physical activity were found at the same time in a similar population group in Cuban American 
men (47%) and women (51.6%) living in Dade County, Florida, reporting less than 1000 kcal 
physical activity per week.  This research is particularly interesting when contrasted with Brown, 
Huang, Perrino, et al. (2011) study that was conducted in East Little Havana, an area of Miami, 
Florida, which showed positively perceived neighbourhood social climates influenced walking 
behaviors in an older adult Hispanic adults population.  
In summary, many research projects examine a multitude of aspects, and it is difficult to 
distinguish if the researchers are evaluating the individual’s social support group as a whole, the 
individual’s perception of the social support or the actual observed social interaction, so the 
source of intrapersonal or interpersonal social support is unclear (Gottlieb & Bergen, 2010). 
Additionally, the construct of acculturation is inconsistently used in physical activity research, 
and the diverse Hispanic or Latino terminology and ethnicity use in literature extends the 
confusion (Hunt, Schneider & Comer, 2004; Mier, Ory & Medina, 2010; Zsembik & Fennell, 
2005). Because of this confusion, research has attempted to decipher the links between Hispanic 
individual and group physical activity predictors and acculturation influences.  As a result, the 
group, culture and ethnic questions used to represent acculturation in physical activity research 
vary widely across geographic, multilingual, social and contextual terrain (Marin & Marin, 1991; 
Ponce, Lavarreda, Yen, Brown, DiSogra & Satter; 2004; Warneke, Johnson, Chavez, Sudman, 
O’Rourke, Lacey & Horm, 1997).  
Thus far, the literature has not comprehensively captured the linguistic, generational and 
social differentiation between Latino subgroups in Midwestern rural Hispanic populations and 
this proposed study can fill this gap (Lara, Gamboa, Kahramanian, Morales & Bautista, 2005; 
 31 
Zambrana & Carter-Pokras, 2010). Criticism is seen throughout acculturation research citing 
absent or use of narrow acculturation measures, and lack of comprehension of social familism 
structures, which are keen constructs within Latino culture and can be further clarified through 
this project. It is important to understand how rural Hispanic adults’ physical activity are initiated 
and sustained within group and community settings because of well established variations in 
region and country of origin. Because there is a rapid growth in Hispanic populations with 
significant sub-Hispanic group differences, and literature shows conflicting results between 
exercise and acculturation associations, and inconsistent acculturation constructs have been 
studied, this research could potentially reveal significant findings through the use of the 
standardized acculturation measure (Short Acculturation Scale for Hispanics). The 
socioecological approach selected for this research potentially could provide further insight into 
interventional efficacy and feasibility, to more effectively promote physical activity among and 
within various Hispanic social subgroups. Enhanced understanding of the extent of acculturation 
and further knowledge of the volume and impact of social support from friends and family 
(Social Support for Exercise Survey) will potentially enhance the development of socially 
appropriate culturally sensitive exercise interventions that would be accepted, adopted and 
maintained in physically inactive, high-risk rural adult Hispanic populations.  
Community Physical Environment – Rural / Neighborhood Walkability 
Physical activity research frequently considers the physical environment in terms of the, 
“… built environment – the physical form of communities – includes land-use patterns (how land 
is used); large-and small-scale built and natural features (e.g., architectural details, quality of 
landscaping); and the transportation system (the facilities and services that link one location to 
another)” (Brownson, Hoehner, Day, Forsyth & Sallis 2009, p.S99).  Despite these broad 
community physical activity definitions, the bonds between the built and natural environmental 
factors and physical activity have been the least studied of all of the physical activity predictors, 
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and it is even more difficult to find research incorporating all of these elements in rural 
community locations, particularly those inclusive of rural Midwestern Hispanic populations 
(Marquez & McAuley, 2006; Sallis, 2009; Sallis, Cervero, Ascher, et al, 2006; Oldenburg, Sallis 
& French, 1999; Yousefian, Hennessy, Umstattd, Economos, Hallam, Hyatt & Hartley, 2009).  
However, considerable evidence among the general population has accumulated through 
observation, interview and survey assessments to show physical environmental attributes 
influence physical activity and the characteristics of rural locations have a particularly unique 
impact upon patterns of physical activity (Hartley, 2004; Sallis, 2009; Sallis, Slymen, Conway, et 
al., 2011).  
The three sub concepts of land use mix diversity, convenient recreation facilities and 
pedestrian safety are inextricably intertwined within physical activity research. These three 
concepts were often mixed together and termed differently in research findings that showed 
illumination, proximity to trails and sidewalks, safety perceptions, recreational resource and 
population density, and public transportation accessibility have impacted physical activity 
participation levels (Addy et al., 2004; Brown et al., 2008; Clarke et al., 2008; Cohen, et al., 2007; 
Diez Roux et al., 2007; Kaczynski, Potwarka & Saelens, 2008; Nagel et al., 2008). Rural areas 
often do not have street lights, sidewalks, malls, parks, or large indoor or outdoor exercise 
facilities and there may also be financial barriers for going to exercise facilities, which was noted 
in low income Hispanic populations (Swenson, Marshall, Mikulich-Gilbertson, Baxter, & 
Morgenstern, 2005; Riley-Jacome, Gallant, Fisher, Gotesik, & Strogatz, 2010; Vadheim, Brewer, 
Kassner, Vanderwood, Hall, Butchner, Helgerson, & Harwell, 2010). Rural Latina populations 
were less likely to meet physical activity recommendations in fair/good street lighting than poor 
lighting conditions (Eyler, Matson-Koffman, Young, et al., 2003).  Individual perceptions of the 
environment have been analyzed to identify environmental barriers that were described as, 
“…high speed traffic, heavy traffic, lack of crosswalks, or lack of sidewalks were a problem in 
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their neighborhood” (McGinn, Evenson, Herring, Huston, Rodriguez, 2007, p.172). Few 
sidewalks and unsafe conditions have been cited as barriers to physical activity (Eyler, Brownson, 
Bacak, & Houseman, 2003). 
Overall research revealed Hispanic adults engaged in less than two vigorous activities per 
week and averaged 48 minutes of walking per week, yet study of recreational resource 
availability showed positive links between physical activity in Hispanic populations and nearby 
access to parks and recreation facilities (prevalence ratio[PR]=0.69; 95% CI 0.77, 1.06), thus 
illustrating the potential opportunity for positive environmental influences upon physical activity 
(Diez Roux, Evenson, McGinn, Brown, Moore, Brines, Jacobs, 2007; Hovell, Sallis, Hofstetter, 
Barrington, Hackley, Elder, Castro & Kilbourne, 1991). Intra-individual factors and built 
environment necessitate further study because research primarily included subjects with higher 
education and economic scales in closely located geographic areas and representation of Hispanic 
or Latino minority groups is lacking (McAlexander, Mama, Medina, O’Connor & Lee, 2011). 
Studies evaluating mixed land use, residential density, street connectivity environmental 
components found higher walkability rates in Hispanic and low income neighborhoods than high 
income non-Hispanic neighborhoods, despite the poor building, road and sidewalk maintenance 
qualities in these low income Hispanic neighbourhoods (Zhu, Arch & Lee, 2008). A literature 
review of physical activity determinants cited lower leisure time physical activity levels were 
found in rural adult populations, but studies often failed to account for occupational activities thus 
results may inadvertently omit large quantities of physical activities performed during work 
(Trost, et al., 2002). The CDC considers environmental components are highly influential towards 
increasing levels of moderately intense physical activities, and brisk walking and bicycling are 
such activities (CDC, 2009). Hispanic populations are engaging in moderately intense physical 
activities as illustrated through research in California populations which revealed 23.6 percent of 
Latinos engage in non-leisure time walking and bicycling (NLTWB) physical activity as 
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compared to 12.1 percent of non-Latino whites (Berrigan, Troiano, McNeel, Disogra, Ballard-
Barbash, 2006).  
In some cases, people afforded more consideration to the quality and design of parks and 
neighborhoods than other factors when selecting these venues for physical activity in work or 
play (Craig, Brownson, Cragg & Dunn, 2002; Kaczynski, Potwarka & Saelens, 2008). Simply 
educating adults about their neighborhoods has resulted in increased physical activity (Kerr, 
Norman, Adams, Ryan, Frank, Sallis, Calfas, Patrick, 2010). Longitudinal environmental studies 
that explored the modernization and cost effective development within rural communities were 
not prevalently seen, nor were individual differences between neighborhoods studied (Brownson, 
et al., 2005; Sallis, Cervero, Ascher, Henderson, Kraft & Kerr, 2006). Research is often based on 
workplace health improvement (e.g. wellness programs) and although availability of facility use 
has been studied, the actual buildings themselves and their use have rarely been assessed.  Rural 
Latinas identified the prohibition of use of school property such as playing fields and running 
tracks, and lack of public transportation as physical activity barriers (Evenson et al., 2002).  
Policy changes and workplace improvements or community strategies have not been well tracked 
nor publicized in literature, which is unfortunate because this could potentially explain how rural 
residents’ perspectives changed as the built environment was adapted, such as with the 
installation of new sidewalks, trails, upgrades in exercise facilities, etc. (Brownson, et al., 2005; 
Wang, Macera, Scudder-Soucie, Schmid, Pratt, Buchner & Heath, 2004).  
As mentioned in previous sections of this paper, diverse physical activity levels are seen 
in adult subgroups (age, ethnicity, gender, etc.) and these findings combined with the prevalence 
of physical inactivity found in rural settings warrant further review to learn about physical 
activity predictors in these locations (CDC, 1998; Parks, Housemann, Brownson, 2003).  The use 
of the Neighborhood Environment Walkability Scale (NEWS) provided further information about 
neighbourhood residences, neighbourhood stores, facilities and businesses, access to services, 
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neighbourhood streets, places for walking and cycling, neighbourhood surroundings, traffic safety, 
and safety from crime. While physical observation can confirm environmental attributes of a rural 
environment, current research does not offer descriptions of how contextual environmental 
community attributes impact rural Hispanic adult residents’ physical activity behaviors or habits.  
Therefore, further research is warranted to more fully understand how the community 
environment impacts physical activity in rural Hispanic Midwestern adults, and the NEWS will 
be able to provide an overall measure of neighbourhood walkability that can further explain the 
community physical environment features and their impact upon our focus population. 
Summary 
There is a limited amount of physical activity research inclusive of Hispanic populations, 
particularly Midwestern rural Hispanics.  This review of literature has provided a summary of the 
salient factors that have been shown to have some relationship to physical activity in the general 
population, in the Hispanic population and finally in the rural Midwestern Hispanic population.  
As summarized in this review, findings specific to Hispanic and especially to rural Midwestern 
Hispanics is quite limited.  In addition, the research to date primarily involves self-reported data, 
therefore the current project will obtain objective measurement of physical activity.  Undoubtedly, 
descriptions of self-reported physical activity levels and objective accelerometry are important to 
obtain a better understanding of the influencing factors on physical activity levels in this 
population.  This is essential in order to plan interventions to increase physical activity and 
influence policy and organizational changes that may be necessary in order to promote physical 






An exploratory descriptive correlational design was used to describe physical activity 
levels and to explore socioecological influences (intrapersonal, interpersonal, and community 
physical environment) on physical activity in Hispanic rural community-dwelling adults.  Cross 
sectional data was collected over a one-week time frame measuring seven days of physical 
activity levels. 
G*Power 3.1.10 was used to determine the sample size for this study.  A medium effect 
size of 0.30 was used for this study because it is a common finding across multiple regression 
studies.  Therefore, for this linear multiple regression analysis an alpha with 0.05, with power of 
0.80 and medium effect size of 0.30, a sample size of 81 was planned for 9 predictors.  For 
clarification, the nine predictors considered for this study included intrapersonal (age, gender, 
employment, acculturation, obesity, self-efficacy for physical activity), and interpersonal (social 
support from friends and family) and community physical environment (neighborhood 
walkability).    
Setting 
 
The setting for the study was a rural community in southeast Nebraska. This community 
has experienced large growth in the Hispanic population with 13.5 percent (814) of the 6,028 
total population in 2000 and then an increase of 35.7 percent (2,484) of the 6,960 total population 
2010 (U.S. Census Bureau, 2010). The population continued to grow with an estimated 7,034 
people in in 2014 (U.S. Census Bureau, 2016).  RUCA (Rural Urban Commuting Area Codes) 
categorizes areas according to zip codes, which are assigned categories according to their 
population size. The rural community met the RUCA definition of rural because the city 




Recruitment.  The target population for this study was Hispanic or Latino rural 
community-dwelling adults, with an adult defined as 19 years of age or older.  The principal 
investigator for this study had direct contact with community dwelling Hispanic or Latino adults 
through the Public Schools GED classroom, the community and surrounding areas.  Permission 
was obtained from the Public School to conduct the study, where at any given time during the 
school year there are normally greater than 250 students in the program.  Permission was also 
obtained from the store manager at the local Thrift Store to conduct the study where the Principal 
Investigator was a current volunteer.  Study recruitment and research activities were conducted in 
a private location in the buildings during business hours, which had safe convenient subject 
access or a mutually agreed upon setting such as a public building (e.g. public library) or home. 
Inclusion / Exclusion Criteria.  The inclusion criteria for this study were: (a) an adult 
defined as 19 years of age or older (19 is the age of majority in Nebraska), (b) self identified as 
Hispanic or Latino, (c) ability to speak and read English as evidenced by their Test of Adult Basic 
Education (TABE) score results on file with the school and their class placement in the Adult 
Basic Education (ABE) Program, local school or other high school graduate or BEST Literacy 
score results (d) participant was free from physical impairment and/or limitations that would 
prevent or limit them from their usual activities of daily living (Finamore, Kenyon, Lieberson, 
Ryu, Ueland & Young, 2008).  The exclusion criteria for this study were: Subjects who had 
surgery within the last three months that would impact their physical activity abilities (e.g. hip or 
knee replacement). 
Instruments 
Dependent Variable of Physical Activity. The dependent variable of physical activity was 
measured by self-report (7-Day Physical Activity Recall) and objective measurement with an 
accelerometer (ActiGraph®) for the same seven days of time. 
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7-Day Physical Activity Recall.  Physical activity was measured using the 7-Day Physical 
Activity Recall (7-Day PAR), an interviewer-administered instrument that allows study 
participants to self-report a wide range of their physical activity.  The 7-Day PAR measures 
physical activity performed at different levels (moderate, hard and very hard) through a 10 – 15 
minute interview format.  Responses were converted into time per activity category, and tabulated 
with measurements of estimated metabolic equivalents (METs) that represent cardiac workload 
capacity.  For example, one MET represents an individual’s consumption of oxygen while at rest, 
activities recorded range from 1.5 (light), 4 (moderate), 6 (hard), and 10 (very hard).  The 
participant’s physical activity was converted into daily amounts of expended kilocalories per 
kilogram (kcal/kg/day).  
The 7-Day Physical Activity Recall instrument contains physical activity descriptions 
that represent a wide array of daily activities to include leisure time physical activity.  Successful 
use of the 7-Day Physical Activity Recall instrument has been shown in ethnically diverse adult 
subjects.  Reliability and validity were reported by Sallis (1988) with a “combined reliability of 
the energy expenditure index” of .78 (p < .001) interviewer reliability for a mixed age group of 
43.  Dishman & Steinhardt (1988) reported correlation coefficients of .89 in four studies with 
college students. Successful use of the 7-day Physical Activity Recall instrument has been shown 
in a general Spanish adult population with reliability coefficients of total energy expenditure 0.68 
(95% CI .58-.76); activity dose .65 (95% CI .54-.73); moderate intensity activity .61 (95% CI .50-
.70); vigorous intensity activity .75 (95% CI .67-.81) (Zuazagoitia, Montoya, Grandes, 
Arietaleanizbeasoca, Arce, Martinez, Sanchez, Sanchez, 2014).  A convergent validity value of 
r=.52 was calculated between 7-Day PAR, activity dose and RT3 accelerometer (Zuazagoitia, et 
al., 2014). 
ActiGraph® accelerometer. Three days with at least 8 hours of valid wear time was used 
to measure time spent in sedentary, light, moderate and vigorous intensity activity (Aadland & 
Ylvisaker, 2015). The ActiGraph® is small (4.6 cm x 3.3. cm x 1.5 cm), lightweight (19 g) and 
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worn on an elastic belt with the device positioned over the dominant hip. Reliability and validity 
of the ActiGraph® has been reported for older and obese adults (Copeland & Esliger, 2009; Feito, 
Bassett, Tyo, & Thompson, 2011; Matthews, 2005; Lopes, Magalhães, Bragada, & Vasques, 
2009; Miller, Strath, Swartz, & Cashin, 2010). Test-retest reliability correlations (ICC = 0.7-0.9) 
were reported in free-living individuals (n=143) across separate administrations (Sirard, Forsyth, 
Oakes, & Schmitz, 2011). 
Independent Variable. Independent variables were obtained by demographic survey, 
height and weight measurements, the Self-efficacy for Exercise Behaviors Survey, Social Support 
for Exercise Survey, Short Acculturation Scale for Hispanics, and the Neighborhood 
Environment Walkability Scale. 
Demographic and Anthropometric Measures. Gender, age and financial status were self-
reported on the investigator developed demographic questionnaire. Study participants’ weight 
was measured with a calibrated digital scale.  Height was measured with a stadiometer. 
Self-efficacy for Exercise Behaviors Survey (Sallis, Pinski, Grossman, Patterson, & 
Nader, 1988). This instrument measured participants’ confidence levels towards consistent 
physical activity. Their responses were recorded on a five point Likert-type scale with all 
responses totaled then averaged.  A high score indicates the participant has a high level of self-
efficacy.  Two main self-efficacy factors include:  resisting relapse and making time for exercise, 
and these two self-efficacy sub-scale factors had respective Cronbach’s alpha values of .85 and 
.83  (Sallis, Pinski, Grossman, Patterson, & Nader, 1988). Overall Cronbach’s alpha values were 
.78 (Sallis, Pinski, Grossman, Patterson, & Nader, 1988).   
Social Support for Exercise Survey (Sallis, Grossman, Pinski, Patterson, & Nader, 1987).  
This instrument captured participants’ self-reported responses pertaining to the behavior of their 
family and friends in response to their exercise.  Again, their responses were recorded on a five 
point Likert-type scale with all responses totaled then averaged. A high score indicates the 
participant receives a high degree of support from their family and friends.  The questionnaire 
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contained 29 items and friends were defined as “friends, acquaintances, or coworkers” and family 
as “members of the household”  (Sallis, Grossman, Pinski, Patterson & Nader, 1987, p. 827). 
Reported Cronbach’s alpha values for the individual factors were: .84 for friend support for 
exercise habits – exercising together; .91 for family support for exercise habits – participation and 
involvement; and .61 for family support for exercise habits – rewards and punishments (Sallis, 
Grossman, Pinski, Patterson, & Nader, 1987). Overall Cronbach’s alpha values were not reported.  
Short Acculturation Scale for Hispanics (SASH) (Marin, Sabogal, Marin, Otero-Sabogal, 
Perez-Stable, 1987).  This 12 item instrument uses behavioral factors, rather than 
sociodemographic variables, as proxy acculturation variables. These factors include assessments 
of language use and preference, media preference, social relationships, immigration age, years of 
education and amount of life lived in the United States. The responses are scored on a scale of 1 
to 5, then scores compiled with lower total scores (1 and 2.99) indicative of lower acculturation 
and higher total scores (above 2.99) indicative of greater acculturation. Validity was consistent 
with other similar measures (r=.65) (Marin, Sabogal, Marin, Otero-Sabogal, Perez-Stable, 1987).  
Analysis of individual factors yielded Cronbach’s alpha values of .90 language use, .86 media 
preference, .78 ethnic and social relations.  The overall Cronbach’s alpha value was .92 (Marin, 
Sabogal, Marin, Otero-Sabogal, Perez-Stable, 1987).   
Neighborhood Environment Walkability Scale (NEWS) (Sallis, 2002) This instrument 
provided information pertaining to safety, indoor and outdoor settings, transportation and types of 
residences with participants’ self-reported responses.  The NEWS contains 98 questions that 
appraise residential density, proximity of land use, street connectivity, cycling and walking 
facilities, aesthetics, traffic safety and crime safety (Brownson, Chang, Eyler, Ainsworth, 
Kirtland, Saelens & Sallis, 2004). NEWS items are rated on a scale from 1 to 4 with a higher 
numerical rating indicative of a positive environmental element, except for land use and 
residential density.  These items were rated from 1 (none) to 5 (all) (Brownson et al., 2004). The 
majority of NEWS reliability values were greater than .75 and further testing showed reliability 
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coefficient numbers greater than or equal to a moderate level (Brownson  et al., 2004; Saelens, 
Sallis, Black, Chen, 2003).  More specifically, the reported test-retest reliability for the 
neighborhood environment factors were as follows: residential density .63, land use mix-diversity 
.78, land use mix-access .79, street connectivity .63, walking/cycling facilities .58, aesthetics .79, 
pedestrian/traffic safety .77, and crime safety .80 (Saelens, Sallis, Black & Chen, 2003). Overall 
Cronbach’s alpha values were not reported and no validity information could be found pertaining 
to this instrument (Saelens, Sallis, Black & Chen, 2003).  
Procedures 
Enrollment and Consent. Study recruitment took place through the Public School 
classroom or at the local Thrift Store through face-to-face contact with all potential study 
participants during business hours.  Eligibility for research participation in this project was 
determined based on student class placement, which was determined by the school based on their 
ability to read and speak English. Adults that indicated local Public School or other high school 
graduation status were included. This author personally visited all classroom sites at the local 
Public School with potential study participants, and had face-to-face contact with potential study 
participants, to provide them with an invitation to participate in the research project prior to class 
attendance and to verbally explain the research project.  Study participants were recruited with 
study fliers distributed by the primary investigator during the invitation to participate and a brief 
oral description of the research study.  If they consented to consider participation in the research 
project, further description of the research procedures and expectations were provided prior to 
obtaining informed consent. 
The main staff at the recruitment sites were provided with an overview of the research 
project via email and in person on an individual basis if desired, so they would be aware of the 
research project. If time permitted, some staff desired to explain the project and cued study 
participants to contact the researcher if they were interested. They also provided this researcher 
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with information that the student(s) has provided consent to be approached regarding study 
participation. 
The researcher screened potential participants, and proceeded with informed consent if 
inclusion criteria were met. Subjects were provided as much time as necessary to ask questions 
prior to providing informed consent.  Private classroom areas, business rooms or private homes 
were utilized for all study procedures (i.e. to obtain informed consent, administer questionnaires, 
height and weight measurements, and provide ActiGraph® instructions.   
Once written informed consent was completed, the demographic and contact information 
were obtained.  Subjects were measured for height and weight.  This took approximately 15 to 20 
minutes.   Study participants were then provided with a survey questionnaire packet to complete. 
Study participants were instructed to return the survey materials in person to the researcher. It 
took approximately 30 minutes to 1.5 hours to complete the survey questionnaires and the PI was 
available to answer questions if needed. Once study questionnaires were returned to the 
researcher, a visual review of the documents for completeness and missing data was performed.  
The study participant was assisted to complete any missing data if they were willing.   
Finally, the study participants were issued an ActiGraph® and instructed on the proper 
placement and wear of the accelerometer.  They were instructed to wear the accelerometer on 
their dominant hip while awake and maintain their normal physical activity routine.  They were 
instructed to remove the device while sleeping, showering or swimming.  The participants were 
provided with a diary to record their wear time (when they put the ActiGraph® on and when they 
took it off to shower or bathe) and any other irregularities (e.g. night shift work) that might occur 
during their seven day wear time.  Appointments were set with a pre-arranged meeting place and 
time for a full 7 days later for the purpose of collecting the study questionnaires and ActiGraph®.  
All efforts were made to make follow up appointments that coincided with their class times 
and/or work schedules in order to facilitate minimal interruption in the study participants’ 
personal schedules.  If the ActiGraph® data was incomplete after 7 days they were asked if they 
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were willing to wear the ActiGraph® for another week.  If they consented, they wore the 
ActiGraph® for another week and then the data was collected. 
Once all research materials (questionnaires and ActiGraph®) were submitted and 
procedures are completed, study participants were provided a gift card in appreciation for their 
study participation. All survey instruments and ActiGraph® data were coded with a subject ID 
number only.  Subject contact information (names and phone numbers and study IDs) were 
transported from the study site to the researcher’s home office in a locked briefcase and 
maintained in a locked filing cabinet in the researcher’s home office to maintain study participant 
confidentiality.  
Data Analysis 
The analysis was conducted with the assistance of a College of Nursing statistician and 
use of current SPSS statistical software packages. Descriptive statistics (frequencies, means, 
standard deviations) were performed for all variables. All variables were examined for normality 
using descriptive statistics (skewness and kurtosis) and visual inspection of scatterplots.  
Aim One – To describe physical activity levels (Seven Day Physical Activity 
Questionnaire and objective accelerometry – time spent in sedentary, light, moderate and 
vigorous intensity activity) in rural Hispanic or Latino adults.   
Descriptive statistics were utilized (frequencies, means, standard deviations) to 
summarize both self-report data from the Seven Day Physical Activity Questionnaire and the 
objective accelerometry.  The accelerometer data was included if the information showed (1) at 
least three days’ wear time and (2) eight hours minimal daily wear time (Aadland & Ylvisaker, 
2015).  The 7-Day Physical Activity recall questionnaire was an individual face-to-face structured 
interview that identified occupational, recreational, leisure time and activities of various intensity 
levels, strength and flexibility exercise, and hours of sleep.  Strength and flexibility were recorded 
as moderate physical activity.  Total daily kilocalories of energy were calculated by multiplying 
all seven days’ activities by their corresponding MET values, sleep (1 MET), light (1.5 METs), 
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moderate (4 METs), hard (6 METs), and very hard (10 METs) and then totalled to provide the 
total weekly expenditure, then divided by seven to produce the total daily expenditure, and then it 
is multiplied by the weight of the individual in kilograms, to produce the Individual Energy 
Expenditure value (IEE). 
It is noted that literature frequently reports percent MVPA ActiGraph® data and after 
reviewing the preliminary results it was appropriate to use percent MVPA as the objective 
dependent variable.  It is important to note an analysis of the specific percentage of time spent in 
each of the categories of physical activity is crucial, rather than an analysis of the total time, 
because the study participants did not wear the ActiGraph® for the exact same length of time.  It 
was noted the ActiGraph® program software calculates average MVPA by taking the total MVPA 
and dividing by the number of calendar days.  This is problematic because the software counted 
one minute of a day as a whole calendar day, so the data did not accurately reflect the actual 
physical activity because it was divided by the number of days, regardless of length of daily wear 
time.  Therefore, percent of MVPA and other physical activity percents (sedentary, light, 
moderate, vigorous, and very vigorous) were used for analysis.  From the 7-Day Physical Activity 
Recall questionnaire it was appropriate to use the all-encompassing physical activity measure of 
Individual daily Energy Expenditure (IEE). 
Aim Two – To examine factors that influence physical activity in rural Hispanic or 
Latinos: (a) intrapersonal factors (age, gender, ethnicity, employment, body mass index (BMI), 
and self-efficacy for physical exercise) and (b) interpersonal factors (acculturation and social 
support for exercise from friends and family) and (c) community physical environment 
(neighborhood walkability).  Height was measured with a calibrated digital scale and height was 
measured with a stadiometer.  BMI was calculated as weight in kilograms divided by height in 
meters squared (weight (kg) / [height m)]2.  Four BMI categories were created based on the 
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Centers for Disease Control (CDC) criteria with underweight below 18.5, normal or healthy 
weight 18.5 – 24.9, overweight 25.0 – 29.9, and obese 30.0 and above (CDC, 2016).   
Multiple linear regression was used to examine factors that influence physical activity in 
rural Hispanic or Latino adults:  (a) intrapersonal factors (gender, age, acculturation, obesity, 
employment, and self-efficacy for physical activity) and (b) interpersonal factors (social support 
from friends and family) and (c) community physical environment (neighbourhood walkability).  
A two-sided test of significance at a p-value level of less than or equal to 0.05 will be used to test 
for significance.  
Limitations 
Threats to Validity 
Overall internal validity was a limited concern because of the basic descriptive 
correlational study design. Selection bias was a concern because of the convenience sampling. 
The study participants’ self reported data might be overestimated or biased because of the social 
desirability related to physical activity levels. The cross sectional nature of the data in this study 
does not allow for inferences related to causality. Historical influences may have influenced study 
participants’ awareness of physical activity, particularly if the study questionnaires were received 
during periods of extremely publicized physical events within the community, such as the annual 
Relay for Life sponsored by Doane College. This threat was lessened by the short time span of 
the study (i.e. one week). Investigator attention to any potential influential event nationally, 
regionally, or locally during the time of data collection was used to identify any such threat and to 
avoid the threat if possible. Instrumentation was not a threat in this study because all data was 
collected by survey using well-established reliable and valid instruments. Retrospective self-
report of physical activity is subject to study participants’ recall bias. The objective measure 
produced by the ActiGraph® was compared to the self-reported physical activity levels obtained 




Analysis of Data 
The purpose of the study was to describe physical activity levels and factors that 
influence physical activity in rural Hispanic or Latino adults. The factors that influence physical 
activity in rural Hispanic or Latino adults will be presented.  The conceptual framework for this 
study will be the basis for the presentation of the study results (Figure 1, Kaiser, Brown & 
Baumann, 2010).  As previously mentioned, this study examined three of the five main areas in 
this model: (a) intrapersonal factors (age, gender, ethnicity, employment, body mass index (BMI) 
and self-efficacy for physical exercise), interpersonal factors (acculturation and social support for 
exercise from friends and family) and (c) community physical environment (neighborhood 
walkability) and their influences on physical activity behavior.  A description of the physical 
activity time spent in sedentary, light, moderate and vigorous intensity in rural Hispanic or Latino 
adults will be provided.  Physical activity behavior will be explained through the self- reported 7-
Day Physical Activity recall questionnaire and objective accelerometry. 
Sample Characteristics 
Sixty-six individuals consented to participate in the study.  Two study participants 
declined to fully complete the questionnaires, one study participant lost the ActiGraph® at a local 
store, and nine did not meet the pre-specified ActiGraph® valid wear time.  This resulted in 54 
study participants in the final sample that had complete questionnaire and ActiGraph® data.  
Statistical analysis for the study was performed using SPSS version 23.0 (IBM®SPSS®Statistics, 
2016).  Descriptive statistics (e.g. mean, median, mode, standard deviation) and multiple 
regression analysis were conducted.  Data were reviewed for irregularities and missing values 
(Field, 2013).  Descriptive statistics are provided in Table 1.   
 47 
Demographic and Anthropometric Measures. All study participants self-identified as 
Hispanic.  Their ages ranged from 20 to 61 years with a mean of 36.8 years (SD = 10.2).  Forty 
one females (75.9%) and 13 males (24.1%) participated in the study.  No pregnant females were 
in the study.  The majority of the study participants were married (n=37, 68.5%), although some 
were single (n=13, 24.1%), divorced (n=3, 5.6%), and one living with partner (n=1, 1.9%).  Many 
had children living in their household (n=37, 68.5%) and very few with only one child in the 
house (n=5, 13.9%).  Most households had two (n=13, 36.1%) or three (n=11, 30.6%) children, 
and some even four (n=7, 19.4%) children living in the house.  The mean age of children in the 
house was 9.39 years.   
The overall employment status of the group was full time (n=38, 70.4%) and or 
homemaker (n=11, 20.4%).  Three study participants were employed part-time, one volunteer and 
one disabled participant with no physical limitations.  The study participants were employed at 
the Meatpacking Plant (n=22, 40.7%), home (n=12, 22.2%), other (n=10, 18.5%), Public School 
(n=7, 13.0%), Walmart (n=1, 1.9%), and Meat Storage Facility (n=1, 1.9%). 
Financial status was more difficult than education to discern due to a wide variety of 
responses.  The majority (n=42, 77.8%) worked outside the home and only a few (n=6, 11.1%) 
were self-employed.  Many did not wish to provide detail regarding their financial status (n=18, 
33.3%) and one indicated more than enough money to make ends meet.  The majority (n=27, 
50.0%) identified enough money to make ends meet.  Fifteen percent (n=8, 14.8%) did not have 
enough money to make ends meet.  Three participants indicated they were homeless within the 
last 12 months.  Three participants indicated they had a college education, three had a 9 – 12th 
grade education, three had 6 – 8th grade education, and the rest (45 participants) declined to 
respond. 
The majority of study participants had internet access in their home (n=37, 68.5%) via 
their phone (n=36, 83.7%).  Only three used a computer and four used an i-pad to access the 
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internet.  Forty nine owned a car and 30 owned more than one car.  One indicated they did not 
own a car but could borrow someone else’s car.  Four did not own a car and could not borrow or 
use someone else’s car.   
The mean body mass index (BMI) of study participants was 29.5 (SD = 5.7).  An 
overwhelming number of study participants had an obese (n=22, 40.7%) or overweight (n=22, 
40.7%) body mass index (BMI).  One had an underweight BMI and nine (16.7%) had normal or 
healthy weight BMI. 
When participants were asked to select two days during the week most representative of 
their weekend days, their response was frequently Saturday and Sunday.  However, even though 
these days were identified as weekend days and the assumption is made they were free to do as 
they please, they were frequently mandated to work on Saturdays and Sundays so these days were 
not free of employment responsibility.  Study participants indicated they often worked overtime 
on one or both of the weekend days (Saturday and/or Sunday).  Frequent cueing to their 
workplace duties elicited descriptions of their daily physical activity at moderate level that was 
not initially acknowledged as physical activity.  During the interview, without prompting, many 
participants indicated the majority of their resources (time, physical energy, mental efforts) were 
spent towards their work and family responsibilities and they had little time for purposeful 
physical activity.   
No study participants indicated night shift work.  Unfortunately many of the participants 
(n = 33, 61%) failed to maintain the diary to record their ActiGraph® wear time.  Due to the low 
number of study participants attempting to complete the diary, and even fewer providing a 
complete history of their ActiGraph® wear time, this information was not beneficial to the study 
and was not used in determining valid wear time.  
Self-efficacy for Exercise Behaviors Survey (Sallis, Pinski, Grossman, Patterson, & 
Nader, 1988).  The two main factors for this instrument are resisting relapse and making time for 
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exercise.  Resisting relapse, also called sticking to it, is one of the two main self-efficacy factors 
in this survey that included six questions with few areas showing higher self-efficacy levels. 
Generally, the exercise confidence scores were evenly divided for the question related to sticking 
to an exercise program after a long tiring day at work.  Thirty seven percent of respondents 
answered “maybe I can” and 25.9 % answered “I know I can” when asked if they felt they could 
exercise even though they were feeling depressed.  When asked if they could continue to exercise 
with others even though they seem too fast or too slow, 31.5% felt moderately confident (“Maybe 
I can”) and 29.6% were very confident (“I know I can”) that they could continue with exercise.  
Responses were fairly split when asked if they could, “Stick to your exercise program when 
undergoing a stressful life change...” Only 9.3% responded, “I know I can” stick to an exercise 
program when family is demanding more time and when they have household chores to do and 
excessive demands at work.  Only 7.4% indicated they could stick to their exercise program when 
social obligations were very time consuming. 
Making time for exercise, the other main self-efficacy survey factor had four questions 
with more notable results.  When asked if respondents felt they could, “Get up early, even on 
weekends, to exercise” 33.3% responded “Maybe I can” and 25.9% responded “I know I can.”  
Respondents felt confident (38.9% “I know I can”) and somewhat confident (31.5% “Maybe I 
can”) that they could set aside time for a physical activity program.  Nearly forty percent (38.9%) 
believed they could “maybe” attend a party only after exercising.  Thirty seven percent 
responded, “Maybe I can” when asked if they could read or study less in order to exercise more.  
The mean score for sticking to it was 24.2 and the mean score for making time for exercise was 
12.6.  The Cronbach’s alpha for the current study was .859. 
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Table 1  
Demographic Characteristics 
 Mean SD 
Age in Years 36.8 10.2 
 n % 
Self Identified as Hispanic 
     yes 








     female 








     married 
     single 
     living with partner 
     widowed 
     divorced 















Do you have children in the house? 
     yes 
     no 









If children, how many? 
     1 
     2 
     3 











If children, what age? 
         Mean = 9.39 
         Mode = 12 





Have you been homeless at any time during the last 12 
months? 
     yes 









Do you have internet access at home? 
     yes 







If internet, how do you access? 
     computer 
     ipod 
     ipad 











Do you own a car? 
     yes 


















   
If you own a car, do you own more than one car? 
     yes 







If you do not own a car, are you able to borrow/use 
someone else’s car? 
     yes 









Do you work outside the home? 
     yes 







Are you self-employed? 
     yes 








     full-time 
     part-time 
     volunteer 
     disabled 
     retired 
     homemaker 

















Where are you employed? 
     Meatpacking	  Plant 
     home 
     Walmart 
     Public School 
     Meat Storage Facility 
















     not enough to make ends meet 
     enough to make ends meet 
     more than enough to make ends meet 











Body Mass Index (BMI) 
     mean = 29.5 
     SD = 5.7 
     Range = 17.0 – 47.9 
Body Mass Index (BMI) Weight Status 
     underweight (below 18.5) 
     normal or healthy weight (18.5 – 24.9) 
     overweight (25.0 – 29.9) 






















Social Support for Exercise Survey (Sallis, Grossman, Pinski, Patterson, & Nader, 1987) -  
Study participants reported little family support for their exercise.  Only 14.8% responded family 
“Exercised with me” very often, 7.4% responded family “Offered to exercise with me” very 
often, and 13.0% responded family “Gave me helpful reminders to exercise” very often.  The 
mode (most frequently answered) response for every question related to family is “none”, and 
even more so with questions related to friends support for exercise.  For example, when asked if 
friends “Exercise with me” only 11.1% responded “very often” and 3.7% responded “often.”  The 
mean score for family participation was 23.7.  The mean score for family rewards and 
punishment was 5.0.  The mean score for friend participation was 22.9.  The Cronbach’s alpha for 
social support – family participation was .915 and social support – friend participation was .965.  
The overall Cronbach’s alpha for the current study was .939. 
Short Acculturation Scale for Hispanics (SASH) (Marin, Sabogal, Marin, Otero-Sabogal, 
Perez-Stable, 1987) - Respondents preferred to read, speak and listen to Spanish more than 
English.  No respondent indicate their social gatherings contained “All Americans” and only 
9.3% visited or had visitors that were “All Americans” or “More Americans than Latinos.”  
Survey participants indicated if they could choose their children’s friends they overwhelmingly 
responded (77.8%) that they would want them to be “Half & Half”, meaning half Latino/Hispanic 
and half American.  The mean score for SASH was 29.0.  The Cronbach’s alpha for the current 
study was .917. 
Neighborhood Environment Walkability Scale (NEWS) (Sallis, 2002) – Most respondents 
indicated that they did not have many cul-de-sacs or dead-end-streets. Generally they agreed the 
distances between intersections were short (100 yards or less), and that there are many four-way 
intersections.  Study participants indicated there are many alternative routes to travel within the 
neighborhood.  Most participants (64.8%) thought their streets were not too busy for walking in 
their neighborhood.  They felt that the speed of the traffic was slow; however, they felt most 
drivers exceeded the speed limits.  They felt crosswalks were limited but when present they were 
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helpful.  They did not believe there were a lot of exhaust fumes from vehicles.  The neighborhood 
was described as mostly single-family detached residences with a few apartments or condos with 
1 – 3 stories.  The nearby amenities such as stores, facilities, etc. within 10 minutes or less of 
their home within walking distance included small grocery stores, vegetable market, laundry, post 
office, library, elementary school, fast food restaurant, coffee place, bank / credit union, non-fast 
food restaurant, salon/barber shop, and park.  They agreed they could do most of their shopping 
within easy walking distance (66.6%) at local stores (75.9%).  There was a lack of public transit 
(bus, train).  The neighborhoods were described as not hilly and no canyons or hillsides limited 
traveling routes.  Although there are a lot of sidewalks on the streets in the neighborhood, many 
are not well maintained.  There is a lack of bicycle or pedestrian trails (72.2%) and the sidewalks 
are not separated from the traffic (53.7%).  There are many shade trees and interesting things to 
look at in the neighborhood and they are free from litter.  However, there weren’t as many 
attractive natural sites or attractive buildings in the neighborhood.  Most people were very 
satisfied with how easy and pleasant it is to walk (66.7%) or bicycle (51.9%) in the 
neighborhood.  Many agreed the neighborhoods were well lit at night, they could speak with 
people, and the crime rate was low.  They felt safe to go on walks either during the day or at 
night.  They were very dissatisfied with public transportation access (59.3%).  They were very 
satisfied with the schools and the safety from threat of crime.  They were strongly satisfied 
(57.4%) the neighborhood was a good place to raise children and strongly satisfied (64.8%) the 
neighborhood was a good place to live.  The mean score for the NEWS subscales were as 
follows:  residential density, 201.3; land use mix – diversity, 64.8; land use mix – access, 18.9; 
street connectivity, 12.9; walking / cycling facilities, 9.6; aesthetics, 16.5; pedestrian / traffic 
safety, 21.9; crime safety, 19.1; general neighborhood satisfaction, 60.7.  The Cronbach’s alpha 
values for the current study were as follows:  residential density .092, land use mix-diversity .897, 
land use mix-access .708, street connectivity .472, walking/cycling facilities .787, aesthetics .645, 
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pedestrian/traffic safety .538, and crime safety .611 and neighborhood satisfaction .841.  The 
overall NEWS Cronbach’s alpha for the current study was .849. 
Aim 1 
Aim 1 was to describe the physical activity levels (7-Day Physical Activity Recall and 
Accelerometry).  Table 2 shows the results of the objective ActiGraph® physical activity 
measurements and the subjective IEE from the 7-Day Physical Activity Recall questionnaire.   
The % MVPA represents the percentage of time spent in moderate, vigorous and very vigorous 
physical activity.  Because % MVPA is frequently cited in physical activity literature, this 
measurement, along with the other individual measurements have been reported. 
Table 2  
Descriptive Statistics of Physical Activity Levels 





% MVPA 54 .23 9.69 3.06 .28 2.09 1.231 1.848 
% Sedentary 54 35.63 76.97 56.98 1.44 10.55 -.323 -.637 
% Light 54 22.80 59.53 39.96 1.32 9.73 .208 -.730 
% Moderate 54 .23 9.69 2.91 .27 1.99 1.361 2.387 
% Vigorous 54 .00 1.63 .13 .04 .30 3.491 13.528 
% Very 
Vigorous 
54 .00 .63 .02 .01 .09 6.513 44.880 
 
 N Minimum Maximum Mean Std. Error Std. Deviation Skewness Kurtosis 
IEE 54 1501.9 5048.6 3056.4 105.1 772.1 .272 -.344 
% Sleep 54 12.50 50.00 30.98 .62 4.52 .172 9.847 
% Light 54 27.98 87.50 54.87 1.85 13.56 .047 -1.155 
% Moderate 54 .00 36.31 13.96 1.85 13.56 .139 -1.838 
% Hard 54 .00 3.27 .19 .08 .56 4.087 18.912 
 
The majority of the physical activity time was spent in sedentary or light physical activity 










The 7-Day Physical Activity Recall questionnaire data shows the majority of time was 
spent in in sleep or light physical activity. 

























 The following histograms show the normal bell curve overlaid with the bar chart.  
 
 







The positive skewness and the asymmetry of the Percent Vigorous and Very Vigorous categories 
can be easily seen. 
Figure 4  Histograms of ActiGraph® Data: % Vigorous and % Very Vigorous 
 
 










The second aim of this study was to examine factors that influence physical activity in 
rural Hispanic or Latinos (a) intrapersonal factors (age, gender, ethnicity, employment, body mass 
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index (BMI) and self-efficacy for physical exercise) and (b) interpersonal factors (acculturation 
and social support for exercise from friends and family) and (c) community physical environment 
(neighbourhood walkability).   
Age 
The following table shows the Pearson correlations of age with the various physical 
activity measures.  There were three significant correlations: (ActiGraph®) % Sedentary, % Light, 
and (7-Day Physical Activity Recall) % Sleep. 
Table 3 
Pearson Correlations of Age and Physical Activity Measures 
Age Correlations 
 Pearson Correlation Sig. (2-tailed) 
% MVPA .009 .949 
% Sedentary -.291 .033* 
% Light .314 .021* 
% Moderate .049 .723 
% Vigorous -.198 .151 
% Very Vigorous -.236 .086 
IEE .177 .200 
% Sleep -.275 .044* 
% Light -.033 .813 
% Moderate .132 .343 
% Hard -.166 .230 
* significant at the .05 level 
 
In summary, older participants spent less of their time in sleep and sedentary physical 
activity and more time in light physical activity.  There were no significant relationships between 
age and %MVPA or IEE so this variable was not added to the regression model. 
Gender  
The following tables summarize the independent samples t-tests for gender and the 
various physical activity categories.  These findings show those who are male spend a 
significantly higher time in moderate physical activity.  The t-tests showed a significant 
difference in gender and percent in Moderate Physical Activity (p = 0.013), and a significant 
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difference in gender and percent MVPA (p = 0.020).  There was also a significant difference in 
gender and IEE (p = 0.002).  These findings indicated gender was an important variable to 
include in the regression model. 
 
Table 4  
Independent Sample t-Tests for Gender and Physical Activity Measures 






% Sedentary Female 41 57.27 9.53 1.49 .354a .725 
Male 13 56.07 13.70 3.80   
% Light Female 41 40.04 8.84 1.38 .104a .918 
Male 13 39.71 12.53 3.47   
% Moderate Female 41 2.54 1.73 .27 -
2.576a 
.013* 
Male 13 4.09 2.35 .65   
% Vigorous Female 41 .143 .335 .052 .659a .513 
Male 13 .080 .114 .032   
% Very 
Vigorous 
Female 41 .009 .029 .0046 -.805b .436 
Male 13 .049 .175 .0485   
% MVPA Female 41 2.69 1.87 .29 -
2.393a 
.020* 
 Male 13 4.22 2.38 .66   
a.  The result of Levene’s test was that equal variances were assumed. 
b.  The result of Levene’s test was that equal variances were not assumed. 
* significant at the .05 level 
 
 Gender N Mean Std. Deviation Std. Error Mean t Sig. (2-tailed) 
IEE Female 41 2878.6 713.7 111.5 -3.268a .002** 
Male 13 3617.2 697.4 193.4   
% Sleep Female 41 31.45 4.16 .65 1.377a .175 
Male 13 29.49 5.43 1.51   
% Light Female 41 55.73 13.27 2.07 .818a .417 
Male 13 52.19 14.65 4.06   
% Moderate Female 41 12.65 13.64 2.13 -1.273a .209 
Male 13 18.11 12.94 3.59   
% Hard Female 41 .174 .576 .090 -.246a .806 
Male 13 .219 .512 .142   
a.  The result of Levene’s test was that equal variances were assumed. 





The following table separates the type of physical activity as measured by the ActiGraph®  
data by the employment categories. 
Table 5 
ActiGraph®  Physical Activity and Employment Data 
   














Total Mean Mean Mean Mean Mean Mean 
Meatpacking 
Plant 
22 54.5 41.6 3.8 0.06 0.03 3.9 
Home 12 60.7 36.8 2.2 0.29 0.02 2.5 
Public School 7 57.3 40.5 2.2 0.03 0.00 2.2 
Meat Storage 
Facility 
1 37.4 58.2 4.5 0.00 0.00 4.5 
Walmart 1 42.5 57.1 0.4 0.00 0.00 0.4 
Other 10 59.2 36.8 2.6 0.18 0.01 2.8 
Unemployed 1 76.6 23.2 0.3 0.00 0.00 0.3 
TOTAL 54 57.0 40.0 2.9 0.13 0.02 3.1 
 
The following table shows the results of the 7-Day Physical Activity recall questionnaire 
of Individual daily Energy Expenditure (IEE) in the different employment categories.  Total daily 
kilocalories of energy were calculated by multiplying all seven days’ activities by their 
corresponding MET values, sleep (1 MET), light (1.5 METs), moderate (4 METs), hard (6 
METs), and very hard (10 METs) and then totaled to provide the total weekly expenditure, then 
divided by seven to produce the total daily expenditure, and then it is multiplied by the weight of 




7-Day Physical Activity Recall Questionnaire Data 
    
  IEE 
Where Employed Total Mean Standard Deviation 
Meatpacking Plant 22 3534 594 
Home 12 2487 596 
Public School 7 3139 812 
Meat Storage Facility 1 1990  
Walmart 1 3271  
Other 10 2721 751 
Unemployed 1 3005  
TOTAL 54 3057 772 
 
To simplify, the analysis of the employment categories and to provide clarity in terms of 
employment types that would involve physical activity and those that do not, this variable was 
recoded into a dichotomous grouping by the type of labor – manual labor and non-manual labor.  
For example, those performing activity such as lifting and moving heavy items, stocking parts, 
packing boxes, custodial work, and bakery work were included in the manual labor category.   
A one-way ANOVA was performed for IEE and %MVPA for the new labor status.  The 
result of this test showed a highly significant difference between the groups for IEE (p = .000) 
and a significant difference between the groups for %MVPA (p = .036). 
The following tables summarize the independent samples t-tests for labor status and the 
various physical activity categories.  These results were consistent with the concept that 
individuals involved in manual labor expended more energy.  Both the objective ActiGraph® and 





Independent Samples t-Tests for Labor Status and Physical Activity Measures 











29 60.00 9.37 1.74   
% Light Manual 25 42.82 10.18 2.04 2.066a .044* 
Non-
Manual 
29 37.50 8.75 1.62   
% Moderate Manual 25 3.60 2.12 .42 2.489a .016* 
Non-
Manual 
29 2.32 1.68 .31   





29 .183 .378 .070   
% Very 
Vigorous 
Manual 25 .030 .127 .025 .868a .389 
Non-
Manual 
29 .009 .030 .006   
% MVPA Manual 25 3.70 2.16 .43 2.155a .036* 
 Non-
Manual 
29 2.51 1.90 .35   
a.  The result of Levene’s test was that equal variances were assumed. 
b.  The result of Levene’s test was that equal variances were not assumed. 
* significant at the .05 level 
 






IEE Manual 25 3567.2 567.7 113.5 5.699a .000** 
Non-
Manual 
29 2616.1 646.9 120.1   
% Sleep Manual 25 29.92 2.16 .43 -1.627a .110 
Non-
Manual 
29 31.90 5.73 1.06   





29 65.22 9.77 1.81   
% 
Moderate 
Manual 25 27.17 3.80 .76 16.149a .000** 
Non-
Manual 
29 2.57 6.75 1.25   
% Hard Manual 25 .042 .147 .029 -1.917b .065 
Non-
Manual 
29 .308 .731 .136   
a.  The result of Levene’s test was that equal variances were assumed. 
b.  The result of Levene’s test was that equal variances were not assumed. 
** significant at the .01 level 
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 In the ActiGraph® data, a significant difference was observed between the manual and 
non-manual labor groups with percent sedentary physical activity (p = .022), percent light 
physical activity (p = .044), percent moderate physical activity (p = .016), and percent MVPA (p 
= .036).  Since employment status showed a significant difference by percent MVPA this variable 
will be added to the overall regression model for percent MVPA.  Histograms are also shown 
illustrating the different populations of these two labor groups with % sedentary, % light, and % 
MVPA. 









































Figure 7 (continued)  Histograms of Labor Groups with % Sedentary, % Light, and % MVPA. 
 
 
In the 7-Day Physical Activity Recall questionnaire data, a significant difference was 
observed between the manual and non-manual labor groups with percent light physical activity (p 
= .000), percent moderate physical activity (p = .000), and IEE (p = .000).  This highly significant 
difference between groups indicates that this variable should be included in the regression model 
for IEE. 










































BMI status and percent MVPA was explored with an ANOVA test and no significant 
difference was found between the groups (p = .704).  Both BMI and IEE use a common factor, 
the mass of the individual in kg, therefore any possible correlation between BMI and IEE was not 
explored due to concern for multicollinearity.  Therefore, BMI was not included in the regression 
model for either percent MVPA nor IEE. 
Self-efficacy, interpersonal factors, social support, and community physical environment 
In order to examine the predictors of self-efficacy for physical exercise, interpersonal 
factors (acculturation and social support for exercise from friends and family) and community 
physical environment (neighborhood walkability), a correlation study was done after choosing 
two dependent variables for the study - percent MVPA and IEE. 
The following tables list the Pearson correlations of percent MVPA and IEE with the 




Pearson Correlations of % MVPA and IEE with the Different Instruments  
Self-Efficacy Correlations 









Sticking to it -.086 .619 .028 .872 
Making time for 
exercise 
-.131 .392 .019 .901 
 
Acculturation Correlations 
 % MVPA IEE 
 Pearson 
correlation 
Sig. (2-tailed) Pearson 
correlation 
Sig. (2-tailed) 
Short Acculturation Scale 
for Hispanics (SASH) 
-.202 .144 .062 .656 
Level of SASH -.167 .226 -.023 .869 
 
Social Support Correlations 









Family participation -.217 .115 -.133 .339 
Family rewards and 
punishment 
-.184 .183 .034 .810 
Friend participation -.013 .927 .110 .431 
 
NEWS Correlations 









Residential density .168 .225 -.004 .975 
Land use mix - diversity .041 .770 .152 .278 
Land use mix – access .244 .076 .084 .545 
Street connectivity -.246 .072 -.070 .615 
Walking/cycling facilities -.048 .732 -.092 .509 
Aesthetics -.016 .911 -.116 .404 
Pedestrian traffic safety .130 .349 .301* .027 
Crime safety .112 .421 .119 .390 
General neighborhood 
satisfaction 
-.017 .901 .013 .926 
* significant at the .05 level 
 
 
As seen in the above table, the only significant correlation was the NEWS pedestrian 
traffic safety subscale with IEE (p = .027).  It should be pointed out the best correlations with 
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percent MVPA was with the NEWS subscales of land use mix – access (p = .076) and street 
connectivity (p = .072).  Although the p values were larger than .05, these were added to the 
regression model for percent MVPA because there was a trend toward significance. 
The correlational relationship between homemaker / employed at home and Short 
Acculturation Scale for Hispanics (SASH) had a Pearson correlation of -0.333 (p = 0.014).  A 
higher value indicates a higher acculturation rate, with 2.99 identified as the differentiating value 
(Marin et al., 1987). This finding shows that those who are employed at home (primarily 
homemakers) have a significantly lower acculturation value.  
Linear Regression Model 
 
 After reviewing the correlational study results and the independent samples t-tests, two 
independent linear regression models were developed for the dependent variables IEE and percent 
MVPA.   
 For the percent MVPA measure, the best model used the predictors of gender, land use 
mix – access (NEWS), and street connectivity (NEWS).  Although attempts were made to 
improve the model with other predictors (e.g. labor, self-efficacy or social support), none of these 
gave a significant improvement to the model.  The results of the percent MVPA regression model 
are shown below.  Note the constant was not a significant value.  The R value for the overall 
model was .529, and the three predictors were significant at the .01 level. 
Table 9 
Results of the % MVPA Regression Model 
    Collinearity statistics 
R = .529 B t Sig. Tolerance VIF 
(Constant) .265 .151 .880   
Gender 1.580 2.715 .009 .999 1.001 
Land use mix – access .222 2.854 .006 .905 1.105 
Street connectivity -.261 -2.866 .006 .905 1.105 
 
 
 For the IEE measure, the best model used the predictors of gender, labor, and pedestrian 
traffic safety (NEWS).  The results of the IEE regression model are shown below.  Note that one 
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predictor (labor) and the constant were significant at the .01 level, the other two predictors were 
significant at the .05 level.  The R value for the overall model was .714. 
Table 10 
 
Results of the IEE Regression Model 
 
    Collinearity statistics 
R = .714 B t Sig. Tolerance VIF 
(Constant) 2794.018 4.696 .000   
Gender 424.252 2.259 .028 .912 1.096 
Labor -828.634 -5.199 .000 .931 1.074 
Pedestrian traffic safety 46.161 2.114 .040 .970 1.031 
 
 In order to test these regression models, the percent MVPA and IEE were calculated and 
then compared to the measured values.  (Gender was coded as 1 = female and 2 = male.  Labor 
was coded as 1 = manual and 2 = non-manual.)  The figures shown below plot the calculated 
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 The residuals (calculated minus measured) plotted against the measured IEE or percent 
MVPA show that an unidentified predictor is present as evidenced by the trend.  At low measured 
physical activity values, the calculated model gave too large of a value and for high measured 
physical activity values, the calculated model gave too small of a value.  No other predictor is 
available from the identified variables in the model for this study that could improve upon this 
regression model. 
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Overall there were consistencies between the objective ActiGraph® measurements (% 
MVPA) and the subjective 7-Day Physical Activity Recall questionnaire measurements (IEE) of 
physical activity.  Generally, in this study, it was found that there was a very low level of physical 
activity in most participants, consistent with literature reports of low physical activity levels in 
rural adults (Patterson, Moore, Probst & Shinogle, 2004).  For example, 97% of the time was 
spent in either sedentary or light physical activity according to the ActiGraph®  data. Arredondo et 
al. (2016) explained objective MVPA measurements were half of what was reported.  These 
findings were similar to the findings in this study whereby ActiGraph measurements showed only 
3% of the participants’ time was spent in moderate or vigorous physical activity (% MVPA) 
whereas the self-reported amount by the 7-Day Physical Activity Recall questionnaire showed 14% 
of the time in moderate or vigorous physical activity.  What cannot be determined from these 
results is whether the ActiGraph® underestimated activity levels or whether the 7-Day Physical 
Activity Recall questionnaire overestimated activity levels. 
Examination of the study variables in preparation for the regression showed some 
interesting findings.  The independent samples t-tests showed significant differences between 
gender groups and between labor groups for both percent MVPA and IEE.  Study participants 
involved in manual labor work showed they performed more physical activity.  Consistent with 
previous literature findings, this research showed men were more active than women (Crespo et 
al., 2001; Marquez & McAuley, 2006).  Surprisingly, the regression results did not show self-
efficacy for physical activity, acculturation, and social support for exercise from friends and 
family as being impactful for physical exercise.  However some subscales of the NEWS 
community physical environment were significant in the regression models.  
 74 
Another point to consider with low physical activity levels in this population comes from 
the research performed by Martinez, Powell, Agne, Scarinci & Cherrington (2012) whereby 
Mexican immigrants felt their strenuous physical activity performed at work was sufficient, and 
they had little time and were too tired to engage in physical activity outside of their employment.  
The regression models resulted in different predictors for the objective ActiGraph® 
measurements (percent MVPA) and the subjective 7-Day Physical Activity Recall questionnaire 
measurements (IEE) of physical activity.  For percent MVPA the predictors were gender and two 
subscales of the NEWS community physical environment survey (namely street connectivity and 
land use mix – access).  Subsequent investigation into the individual questions that made up these 
two subscales of NEWS showed significant correlations with only two questions – C6 (The 
streets in my neighbourhood are hilly, making my neighbourhood difficult to walk in) (p = .016) 
and D2 (There are walkways in my neighbourhood that connect cul-de-sacs to streets, trails, or 
other cul-de-sacs) (p = .044).  Participants who answered strongly agree to question D2 had less 
physical activity, which does not make sense.  As pointed out in the NEWS scoring procedure, 
this question was eliminated in the pilot study due to low test-retest reliability.  Many participants 
had difficulty answering this question because they did not understand the definition of a cul-de-
sac.  Participants who answered strongly agree (response 4) to question C6 (which was reverse 
coded according to the directions) also had less physical activity.  This one question seems to be 
the main factor in the regression inclusion of NEWS in the regression model.  Indeed, running the 
regression model with only gender and question C6 turned out to be significant (R = .427, p 
= .006).  Participants who perceived that the streets are hilly had less physical activity.  The 
topography of the city is hilly and this could be a barrier to walking or bicycling as a recreational 




Figure 13 % MVPA and NEWS Question C6 Responses 
 
1 = strongly disagree 2 = somewhat disagree 3 = somewhat agree 4 = strongly agree 
 
Interestingly the regression model showed that labor (manual versus non-manual) was 
not a significant predictor in the regression model for percent MVPA.  For the IEE regression 
model, however, both gender and labor were significant predictors along with the NEWS 
subscale of pedestrian traffic safety. A possible explanation for this difference in the regression 
models for MVPA and IEE may be related to the fact that the ActiGraph® data very likely did not 
capture all of the physical activity levels for study participants working at the Meatpacking Plant.  
Because the device is worn on the hip, it cannot detect upper body movement.  Subjects 
employed at a Meatpacking Plant reported performing work that used many arm movements and 
upper body strength, such as repetitive movement of the shoulders and waist when lifting heavy 
objects, and reaching above the shoulders and behind the back when processing meat products.  
In the 7-Day Physical Activity Recall questionnaire, the Meatpacking Plant workers were 
subjectively classified as doing moderate levels of physical activity during work.  This moderate 
level of manual labor at work may not have been captured in the objective measurement of % 
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MVPA accurately.  This may also explain the noted differences in the descriptive data 
for %MVPA from the ActiGraph® as compared to the IEE from the 7-Day Physical Activity 
Recall questionnaire. 
Subsequent investigation into the individual questions that made up this subscale of 
NEWS that was a significant predictor in the IEE regression model showed only a single question 
– G7 (The crosswalks in my neighbourhood help walkers feel safe crossing busy streets) that had 
a significant correlation with IEE (p = .010).  Participants who answered strongly agree to 
question G7 had more physical activity.   
 
Figure 14  IEE and NEWS Question G7 Responses 
 
1 = strongly disagree 2 = somewhat disagree 3 = somewhat agree 4 = strongly agree 
 
Socio-demographic variables are important physical activity predictors, although the 
return on health investment is perceived to decline with age resulting in decreasing physical 
activity levels with age.  The overall sample had a moderately wide range of adult ages (mean 
36.8, SD = 10.2).  It was found in this study that older participants spent less of their time in sleep 
and sedentary physical activity and more time in light physical activity.  There were no 
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significant relationships between age and %MVPA or IEE.  Study findings are consistent with 
literature reports as Merchant et al. (2015) studied urban Hispanics physical activity behavior and 
found they spent 74% of their time in sedentary behaviors with older adult and women more 
sedentary than younger adults and males.  Older Hispanic adults spent less time in moderate or 
vigorous physical activity (MVPA) than younger Hispanic adults, and males had double the 
amount of time in occupational activity than women (Arredondo et al., 2016).   
Physical activity self-efficacy was not found to be influential in this research project.  
Dominick, Dunsiger, Pekmezi & Marcus (2013) explained self-efficacy levels depend upon social 
support from friends and family, and proposed exploring a moderator effect between health 
literacy, self-efficacy and social support.  It is possible the study participants failed to complete 
the questionnaires to the best of their ability due to the volume of questions asked, or perhaps 
they did not completely understand the questionnaire content due to a lack of cultural or health 
literacy (Dominick, Dunsiger, Pekmezi & Marcus, 2013).  Some study participants took 1.5 hours 
to complete the study questionnaires, asking multiple clarification questions that illustrates a lack 
of understanding despite their having met the academic requirements for the study inclusion. 
An unexpected finding in this research was that family and friends did not influence 
physical activity.  Although the Social Support for Exercise Survey was available in Spanish, not 
all of the instruments were available in Spanish, so only the English versions were used.  It was 
possible that some of the study participants may have felt more comfortable answering the 
questionnaires in their primary language of Spanish.  This could have been a factor in the 
instrument not being found to be significant in this study.  Again, perhaps the questionnaire 
responses were not given adequate attention due to the volume of questions asked, or perhaps 
they did not completely understand the importance of the request.  D’Alonzo (2011) indicated 
lower literacy immigrant Latinos have difficulty completing less quantifiable questionnaires, and 
proposed asking questions that ask subjects to select more specifically defined answers (e.g. 0, 1-
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2, etc.) to elicit more meaningful responses.  Another potential explanation lies in the fact that 
migrant farmworkers have impermanent residence and may have less social connections than 
others due to their transient lifestyle and low-income limits community activity participation 
(USDOL, 2014; USDOL, 2008).  
Study Limitations 
Recruitment for this study was challenging and through informal conversations with 
study participants it was revealed they perceived the ActiGraph® was tracking their physical 
location and they were concerned about the impact to their immigration status.  The Fair Labor 
Standards Act does not require small farms to pay Federal minimum wages or overtime, and 
many workers fail to obtain U.S. immigration documentation (USDA, 2013, USDOL, 2008).  The 
National Agricultural Workers Survey (NAWS) of crop farmworkers during 2007 – 2009 showed 
only 48 percent of workers had been approved to work in the United States (USDA, 2013).  
Research showed many Hispanic or Latino populations avoided public intermingling within 
community populations and places, and they avoided walking outside due to fear of law 
enforcement immigration status verification, thus decreasing their prospects for social support for 
physical activity and actual physical activity (Agne, Scarinci & Cherrington, 2012; Keller et al., 
2014). It is possible that decreased study participation rates were related to immigration status 
issues, and thus immigration issues influence physical activity rates. 
As previously mentioned, research showed acculturation stress and lack of exercise has 
been linked to chronic disease in the Hispanic or Latino population (Bassett, Fitzhugh, Crespo, 
King & McLaughlin, 2002).  While the objective findings of this research did not produce 
evidence of friends, family or acculturation influence upon physical activity, the difficulties in 
study participant recruitment, the reasoning for lack of study participation, and their questionnaire 
survey response patterns imply these influences have an effect on Hispanic or Latino lifestyle.  
Research findings in this study are culturally consistent with marianismo influence in Latinas, 
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whereby others’ needs are a priority over their own and they feel physical activity is a waste of 
time (Eun-Ok, et al., 2010; D’Alonzo, 2012).  
Similarly, Zauszniewski (2010) emphasized the importance of understanding the target 
population perspective, and to consider the level of commitment and technological skill set of the 
target population and if they are willing to complete study activities or if they will drop out.  For 
example, it is noted the study participants failed to maintain their physical activity log.  Their lack 
of adherence to this portion of the research protocol illustrates an intervention involving this type 
of activity would need to be approached differently to increase adherence as it might potentially 
be an ineffective strategy.   
The study recruitment process posed challenges which warrant further discussion 
regarding the overall sample size for the study.  Unfortunately, an optimal number of study 
participants were not recruited.  The convenience sample obtained through the school and 
community venues captured English – language proficient individuals. However, Spanish 
speaking individuals were excluded from the study because some instruments were not available 
in Spanish.  These research findings therefore are limited in their generalizability to Hispanic or 
Latino populations who match the sample demographics.  Past research has shown the use of 
promatora and Spanish questionnaires helped to recruit a higher percentage of Hispanic or Latino 
population (Hilfinger Messias, Parra-Medina, Sharpe, Trevino, Koskan, Morales-Campos, 2013). 
The ActiGraph® valid wear time parameters could be a possible study limitation because 
some of the subjects did not have adequate data for analysis.  As a result, the sample size was 
small and thus the activity may not be representative of the population as a whole.  In addition, 
the ActiGraph® may not have been sensitive to detect upper body activity that many of the 
subjects in this study were involved in as a part of their work or employment. 
The data processing methods allowed for comparison between the 7-Day Physical 
Activity Recall Interview Questionnaire results and ActiGraph® results, and similar physical 
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activity levels were noted.  The questionnaire provided a good estimate of daily physical activity, 
including leisure time physical activity and occupational physical activity.  However, it may be 
study participants were potentially providing answers based upon perceived response desirability 
(Klesges, Eck, Mellon, Fulliton, Somes & Hanson, 1990).  This may result in overestimation of 
physical activity levels on the 7-Day Physical Activity Recall questionnaire. 
In summary, this study had several limitations that may have influenced results.  In 
addition, the sample size was small and from only one rural community and the surrounding areas 
so the results are not generalizable beyond this sample. 
Implications 
There are several notable strengths to this study.  This is an important research study of 
physical activity predictors in rural Midwestern Hispanic or Latino adults, it uses objective 
ActiGraph® physical activity measure and it includes male and female participants.  This research 
showed overall physical activity levels were low, men were more active than women and those 
performing manual labor work were highly active.  Continued research based on an ecological 
model is necessary to determine more specifically what persuades or affixes physical activity 
behavior in rural Hispanic or Latino adults.  These findings contribute to physical activity 
research because there is a scant amount of research focused on rural Midwestern Hispanic or 
Latino adult physical activity behavior and this knowledge can help build behavioral strategies 
for effective physical activity interventions.  For example, in this study overall physical activity 
levels are low and females are more inactive than males, and self-efficacy, social influence and 
acculturation are not influencing physical activity levels in rural Hispanic or Latino women, so 
research needs to continue to clarify what elements can be impactful towards increasing physical 
activity levels.   
The recruitment strategies of a Community Health Promoter or promatora with future 
research projects could generate larger sample sizes and produce research results that could more 
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closely determine whether or not the ActiGraph® underestimated activity levels or whether the 7-
Day Physical Activity Recall questionnaire overestimated activity levels. In particular, the 
ecological model may provide the best opportunity to understand the parameters required for 
realistic and feasible long-term physical activity changes.  Perhaps with extended research time 
over multiple seasons, it may be possible to more closely determine group dynamics, demands 
from work and family responsibilities, and discover why the current study did not capture the 
influential social cohesion so frequently seen in Hispanic or Latino populations.  Because such 
low physical activity levels were found in this group, it is important to continue to identify 
influences and measures to help increase physical activity in this vulnerable rural Hispanic or 
Latino population. 
Future studies should further examine the heterogeneous mix within the Hispanic or 
Latino population because social norms and physical activity levels vary.  For example, urban 
Hispanic or Latino populations were studied by Troiano et al. (2008) and Mexican American 
adults were the most active and had the highest MVPA levels; however, Arredondo et al. (2016) 
found Puerto Ricans had the highest levels of MVPA levels.  These studies proposed the physical 
activity differences could be attributed to methods of transportation and occupational activity 
found in these urban areas.  Continued subpopulation research to determine the physical activity 
differences in Mexican, Puerto Rican, Cuban, Central American, Dominican, and South 
American are needed because rural geographic terrain, economic and social resources are vastly 
different from urban settings. 
The occupational, gender and low physical activity findings from this study can enhance 
knowledge to develop strategies to increase physical activity in rural Hispanic or Latino adults.  
Further research in these populations will help to decipher the complex sociocultural backgrounds 
within subpopulations in order to further understand how environmental components impact 
overall physical activity in Hispanic or Latino populations.  This will enable more targeted, 
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relevant physical activity interventions to be developed for the increasingly diverse, growing 
vulnerable rural Hispanic or Latino population.  
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Physical Activity Research Study 
UNMC College of Nursing 
 
What is it about? 
 To study areas of physical activity influence and physical activity levels 
Who can participate? 
People who are:  
 self-identified as Hispanic or Latino 
 participate in the Crete Public Schools Adult Education Program 
 an adult (19 years of age or older)  
 able to speak and read English 
 free from physical impairment and /or limitations from usual activity 
 How does it work? 
 First, a brief orientation, questionnaires, height and weight measurements are 
completed.  This usually takes 45 to 60 minutes and will be done at the school. 
 Next, you are asked to wear a physical activity monitor and maintain a short 
written diary for one week 
 Instructions are given for the physical activity monitor 
 An appointment is planned for follow-up after one week to return the physical 
activity monitor and activity diary 
  
Is there anything else? 
 People wear an activity monitor on a belt around their waist for 7 days 
 Follow-up appointment is completed with research nurse. This only takes a 
few minutes. 
Are there any costs involved? 
 There are no costs to people who participate in the study 
 You will be compensated for your time 
Does this change my normal physical activity behavior? 
 You should not change your normal physical activity behaviors.  
 All health information is kept strictly confidential. 
 
Please call 402.826-7490 or  
email aclevett@unmc.edu with any questions 
Principal Investigator: Alison Clevette, PhD(c), RN 
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Physical Activity Research Study 
UNMC College of Nursing 
 
What is it about? 
 To study areas of physical activity influence and physical activity levels 
Who can participate? 
People who are:  
 self-identified as Hispanic or Latino 
 an adult (19 years of age or older)  
 able to speak and read English 
 free from physical impairment and /or limitations from usual activity 
 How does it work? 
 First, a brief orientation, questionnaires, height and weight measurements are 
completed.  This usually takes 45 to 60 minutes and will be done in a private 
business, school or mutually agreeable location 
 Next, you are asked to wear a physical activity monitor and maintain a short 
written diary for one week 
 Instructions are given for the physical activity monitor 
 An appointment is planned for follow-up after one week to return the physical 
activity monitor and activity diary 
  
Is there anything else? 
 People wear an activity monitor on a belt around their waist for 7 days 
 Follow-up appointment is completed with research nurse. This only takes a 
few minutes. 
Are there any costs involved? 
 There are no costs to people who participate in the study 
 You will be compensated for your time 
Does this change my normal physical activity behavior? 
 You should not change your normal physical activity behaviors.  
 All health information is kept strictly confidential. 
 
Please call 402.826-7490 or  
email aclevett@unmc.edu with any questions 
Principal Investigator: Alison Clevette, PhD(c), RN 
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NEBRASKA'S HEALTH SCIENCE CENTER Office of Regulatory Affairs (ORA)
Institutional Review Board (IRB)
July 23, 2014




TITLE OF PROPOSAL: Physical Activity Levels and Related Factors in Midwestern Rural Hispanic or Latino
Adults
DATE OF REVIEW: 07/23/2014
Dear Ms. Clevette:
Thank you for submitting your research proposal for IRB review. After careful consideration of your application
and all other submitted documents, the IRB has conditionally approved this research proposal. The IRB has
held final approval and release of this study. Initiation of this research is not authorized until receipt of an
acceptable written response to the IRB's review.
By conditionally approving this research, the IRB determined that all of the criteria for IRB approval specified at 45
CFR 46.111 and 21 CFR 56.111 (as applicable) are satisfied. The following are requirements determined by the
IRB which must be satisfied in order for the IRB to issue a final approval and release letter:
IRB Requirements
IRB Application
1. According to the IRB's records the required CITI training for you and Leeza Struwe has expired.  Please
be advised that the IRB will not issue final approval and release of this study until you both have
completed the biomedical refresher course.  For questions regarding CITI training please contact Jenny
Kucera at 559-6119 or jikucera@unmc.edu.  Please notify the IRB when the training has been completed.
2. The IRB understands that subjects under the age of 19 years (minors) will not be enrolled in this
research.  Therefore, the second paragraph under Section II.6B,
3. Section II.8A states that pregnant women will be included in the research and Section II.11B states that
they will not.  Please revise the appropriate section accordingly.
4. The IRB understands that students of the PI may be subjects of the research, as indicated in Section
II.8B(1).  However, additional safeguards for the protection of these subjects are not outlined in Section
II.8B(2).  Please revise accordingly.
5. The IRB assumes that TABE score results will be reviewed for eligibility after a subject has consented to
participate in the study.  Please revise the 2nd paragraph in Section II.9.
6. The IRB assumes, based on the PI's professional role in the Crete Public Schools, that the PI has ethical
access to the TABE score results.  Please confirm for the record.
7. Please revise Section II.12B to reflect how, when and by whom the explanation of the research study will
be provided to potential subjects.
8. Please include the anticipated duration of each study visit in Section II.12B.
9. In numerous sections of the IRB application, the "Exercise Confidence Survey" and "Self-Efficacy for
Exercise Behaviors survey" are referenced.  The Exercise Confidence Survey has been attached to the
IRB application, but the Self-Efficacy Survey has not.  If they are the same survey, please revise the
application using the same survey title throughout the application according to how it is titled within the
attachment.  If they are not the same survey, please attach the Self-Efficacy Survey.
10. According to HRPP Policy #3.8, payments to subjects must be prorated based upon the duration of
participation of the subject in the research.  Any credit for payment should accrue as the study progresses
and not be contingent upon the subject completing the entire study.  Therefore, please revise the last
Academic and Research Services Building 3000 / 987830 Nebraska Medical Center / Omaha, NE 68198-7830
402-559-6463 / FAX: 402-559-3300 / Email: irbora@unmc.edu / http://www.unmc.edu/irb
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NEBRASKA'S HEALTH SCIENCE CENTER Office of Regulatory Affairs (ORA)
Institutional Review Board (IRB)
bullet point in the first paragraph of Section II.12B.
11. The IRB requires that paper documents containing research data must be transported in a locked
briefcase.  Please revise Section II.15A(6)(i) accordingly.
12. Please revise Section II.16 to include loss of confidentiality as a potential risk.
13. In consideration of #10 above, please revise Section II.23.
14. Section II.29 states that the PI will personally visit all classroom sites to provide potential subjects with
information regarding the study.  Later in the paragraph, it states that main staff at the recruitment sites
will be providing potential subjects with information, then providing their contact information to the PI. 
Please revise this section to clearly describe the different ways in which potential subjects will be invited to
participate.  The IRB recommends that if staff at a recruitment site are not listed on the IRB application,
then a document (i.e., flier) be provided to them to hand out to potential subjects with the PI's contact
information provided for the subject to contact the PI.
Adult Consent Form
1. Please revise the last sentence in the "What will be done during this research study?" section to include
the questionnaire that will be given and how long the visit is expected to last.
2. Please include loss of confidentiality as a potential risk to the subjects.
3. Please revise the "Will you be paid for being in this research study?" section in consideration of #10
above.
4. Please provide an address or other source for subjects to get results of the study in the "How will results of
the research..." section.
Additional Documentation
1. Risk Level Documentation: Based upon the information in the IRB application, any associated detailed
protocol, and other submitted documents which describe procedures to be carried out on human subjects
for research purposes and the associated potential risks, the IRB determined that the research is
classified as: Minimal Risk.
2. Expedited Review Category: 45 CFR 46.110/21 CFR 56.110, category 4, 7,
Additional Comments
1. The on-line submission system (http://net.unmc.edu/rss) has now been reset to  edit . You may return to
the system to make the necessary corrections/clarifications in all documents. Upload your response to the
IRBs initial review as a document. Once this is all complete, hit  save  and  resubmit  to initiate the
re-review process. It is no longer required that you also submit hard copies of your response.
2. Please be advised that during the initial IRB review, the Board did not thoroughly proofread the consent
document in order to identify any typographical errors and spacing problems. Therefore, during revision of
the consent form you are encouraged to proof this document carefully and correct any errors.
3. Please be advised that as a consequence of the IRB s second review of this protocol there may be a
need for additional clarifications with regard to the IRB Application and/or revision of the consent form.
4. Your response must be received by the IRB within 45 days from the date of this letter, or the IRB will
assume you no longer wish to pursue this research.
In accordance with Federal Regulations and Organizational requirements, this research cannot be initiated until
the IRB has reviewed and approved your revised submission. You will be officially notified when you can
implement the research.
If you have any questions regarding the IRB s review, please contact the IRB administrative office.
Respectfully Submitted on Behalf of the IRB,
Signed on: 2014-07-23 17:39:00.000
Jenny Kucera, MS, CIP
Academic and Research Services Building 3000 / 987830 Nebraska Medical Center / Omaha, NE 68198-7830
402-559-6463 / FAX: 402-559-3300 / Email: irbora@unmc.edu / http://www.unmc.edu/irb
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NEBRASKA'S HEALTH SCIENCE CENTER Office of Regulatory Affairs (ORA)
Institutional Review Board (IRB)
August 15, 2014




TITLE OF PROPOSAL: Physical Activity Levels and Related Factors in Midwestern Rural Hispanic or Latino
Adults
DATE OF EXPEDITED REVIEW: 07/23/2014
DATE OF FINAL APPROVAL AND RELEASE: 08/15/2014 VALID UNTIL: 07/23/2015
CLASSIFICATION OF RISK: Minimal
EXPEDITED CATEGORY OF REVIEW: 45 CFR 46.110; 21 CFR 56.110, Category 4, 7
The IRB has completed its review of the above-titled protocol. The IRB has determined you are in compliance
with HHS Regulations (45 CFR 46), applicable FDA Regulations (21 CFR 50, 56) and the Organization's HRPP
policies. Furthermore, the IRB is satisfied you have provided adequate safeguards for protecting the rights and
welfare of the subjects to be involved in this study. This letter constitutes official notification of final approval and
release of your project by the IRB. You are authorized to implement this study as of the above date of final
approval.
Please be advised that only the IRB approved and stamped consent forms can be used to make copies to enroll
subjects. Also, at the time of consent all subjects must be given a copy of The Rights of Research Subjects and
"What Do I Need to Know" forms.
The IRB wishes to remind you that the PI is ultimately responsible for ensuring that this research is conducted in
full compliance with the protocol, applicable Federal Regulations, and Organizational policies.
Finally, under the provisions of this institution's Federal Wide Assurance (FWA00002939), the PI is directly
responsible for submitting to the IRB any proposed change in the research or the consent form(s)/information
sheet(s). In addition, any adverse events, unanticipated problems involving risk to the subject or others,
noncompliance, and complaints must be promptly reported to the IRB in accordance with HRPP policies.
This project is subject to periodic review and surveillance by the IRB and, as part of the Board's surveillance, the
IRB may request periodic progress reports. For projects which continue beyond one year, it is the responsibility of
the PI to initiate a request to the IRB for continuing review and update of the research project.
On behalf of the IRB,
Signed on: 2014-08-15 11:48:00.000
Jenny Kucera, MS, CIP
IRB Administrator
Office of Regulatory Affairs
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NEBRASKA'S HEALTH SCIENCE CENTER Office of Regulatory Affairs (ORA)
Institutional Review Board (IRB)
January 23, 2015




TITLE OF PROPOSAL: Physical Activity Levels and Related Factors in Midwestern Rural Hispanic or Latino
Adults
RE: Request for Change, dated 01/12/2015
DATE OF EXPEDITED REVIEW: 01/22/2015
Dear Ms. Clevette:
The UNMC IRB has completed its review of the above mentioned Request for Change involving the addition of
new study sites, email as a form of recruitment and the use of the BEST Literacy Test. The Request for Change
also includes revision to age range, inclusion/exclusion criteria, safeguards to vulnerable populations, methods
and procedures, the recruitment flier, where informed consent will be obtained and the reference section.
This letter constitutes official notification of IRB approval of the revised IRB application and recruitment flier.
The IRB has not required re-consent of currently enrolled subjects.
You are authorized to implement this change accordingly.
Respectfully Submitted on Behalf of the IRB,
Signed on: 2015-01-23 09:29:00.000
Jenny Kucera, MS, CIP
IRB Administrator
Office of Regulatory Affairs
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NEBRASKA'S HEALTH SCIENCE CENTER Office of Regulatory Affairs (ORA)
Institutional Review Board (IRB)
July 24, 2015




TITLE OF PROPOSAL: Physical Activity Levels and Related Factors in Midwestern Rural Hispanic or Latino
Adults
DATE OF EXPEDITED REVIEW: 07/23/2015
VALID UNTIL: 07/23/2016
EXPEDITED CATEGORY OF REVIEW: 45 CFR 46.110; 21 CFR 56.110, Category 4, 7
The UNMC IRB has completed its review of the Application for Continuing Review for the above titled research
project including the complete protocol file and has expressed it as their opinion that you have provided adequate
safeguards for the rights and welfare of the subjects involved in this study and are in compliance with HHS
regulations (45 CFR 46) and FDA regulations (21 CFR 50.56) as applicable.
This letter constitutes official notification of the re-approval of your research project by the IRB for the IRB
approval period indicated above. You are therefore authorized to continue this study.
We wish to remind you that, under the provisions of the Federal Wide Assurance (FWA 00002939) from the
Institution to HHS, the Principal Investigator is directly responsible for keeping the IRB informed of any proposed
changes involved in the procedures or methodology in the protocol and for promptly reporting to the Board any
unanticipated problems involving risks to the subjects or others.
In accordance with HRPP policies, this project is subject to periodic review and monitoring by the IRB and, as part
of their monitoring, the IRB may request periodic reports of progress and results. For projects which continue, it is
also the responsibility of the Principal Investigator to initiate a request to the IRB for Continuing Review of the
research project in consideration of the IRB approval period.
On Behalf of the IRB,
Signed on: 2015-07-24 08:30:00.000
Jenny Kucera, MS, CIP
IRB Administrator
Office of Regulatory Affairs
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Neighborhood Environment Walkability Scale (NEWS)   
A. Types of residences in your neighborhood N % 
1.  How common are detached single-family residences in your immediate 
neighborhood? 
  
           1. None 4 7.4 
           2. A Few 15 27.8 
           3. Some 8 14.8 
           4. Most 21 38.9 
           5. All 6 11.1 
TOTAL 54 100 
2.  How common are townhouses or row houses of 1-3 stories in your immediate 
neighborhood? 
  
           1. None 25 46.3 
           2. A Few 12 22.2 
           3. Some 12 22.2 
           4. Most 4 7.4 
           5. All 1 1.9 
TOTAL 54 100 
3.  How common are apartments or condos 1-3 stories in your immediate 
neighborhood? 
  
           1. None 18 33.3 
           2. A Few 21 38.9 
           3. Some 11 20.4 
           4.  Most 3 5.6 
           5.  All 1 1.9 
TOTAL 54 100 
4.  How common are apartments or condos 4-6 stories in your immediate 
neighborhood? 
  
           1. None 48 88.9 
           2. A Few 4 7.4 
           3. Some 1 1.9 
           4.  Most 1 1.9 
           5.  All 0 0.0 
TOTAL 54 100 
5.  How common are apartments or condos 7-12 stories in your immediate 
neighborhood? 
  
           1. None 54 100 
6.  How common are apartments or condos more than 13 stories in your immediate 
neighborhood? 
  







Neighborhood Environment Walkability Scale (NEWS)   
B.  Stores, facilities, and other things in your neighborhood N % 
1.  convenience/small grocery store   
           1.  1-5 min 13 24.1 
           2.  6-10 min 12 22.2 
           3.  11-20 min 15 27.8 
           4.  21-30 min 10 18.5 
           5.  31+ min 4 7.4 
           8.  don’t know 0 0.0 
TOTAL 54 100 
2.  supermarket   
           1.  1-5 min 10 18.5 
           2.  6-10 min 9 16.7 
           3.  11-20 min 11 20.4 
           4.  21-30 min 15 27.8 
           5.  31+ min 8 14.8 
           8.  don’t know 1 1.9 
TOTAL 54 100 
3.  hardware store   
           1.  1-5 min 11 20.4 
           2.  6-10 min 5 9.3 
           3.  11-20 min 19 35.2 
           4.  21-30 min 10 18.5 
           5.  31+ min 6 11.1 
           8.  don’t know 3 5.6 
TOTAL 54 100 
4.  fruit/vegetable market   
           1.  1-5 min 12 22.2 
           2.  6-10 min 7 13.0 
           3.  11-20 min 19 35.2 
           4.  21-30 min 6 11.1 
           5.  31+ min 7 13.0 
           8.  don’t know 3 5.6 
TOTAL 54 100 
5.  laundry/dry cleaners   
           1.  1-5 min 13 24.1 
           2.  6-10 min 14 25.9 
           3.  11-20 min 15 27.8 
           4.  21-30 min 5 9.3 
           5.  31+ min 4 7.4 
           8.  don’t know 3 5.6 
TOTAL 54 100 
6.  clothing store   
           1.  1-5 min 5 9.3 
           2.  6-10 min 8 14.8 
           3.  11-20 min 20 37.0 
           4.  21-30 min 10 18.5 
           5.  31+ min 8 14.8 
           8.  don’t know 3 5.6 
TOTAL 54 100 
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7.  post office   
           1.  1-5 min 11 20.4 
           2.  6-10 min 10 18.5 
           3.  11-20 min 20 37.0 
           4.  21-30 min 9 16.7 
           5.  31+ min 3 5.6 
           8.  don’t know 1 1.9 
TOTAL 54 100 
8.  library   
           1.  1-5 min 11 20.4 
           2.  6-10 min 8 14.8 
           3.  11-20 min 21 38.9 
           4.  21-30 min 11 20.4 
           5.  31+ min 3 5.6 
           8.  don’t know 0 0.0 
TOTAL 54 100 
9.  elementary school   
           1.  1-5 min 14 25.9 
           2.  6-10 min 7 13.0 
           3.  11-20 min 16 29.6 
           4.  21-30 min 13 24.1 
           5.  31+ min 4 7.4 
           8.  don’t know 0 0.0 
TOTAL 54 100 
10.  other schools   
           1.  1-5 min 7 13.0 
           2.  6-10 min 7 13.0 
           3.  11-20 min 10 18.5 
           4.  21-30 min 12 22.2 
           5.  31+ min 12 22.2 
           8.  don’t know 6 11.1 
TOTAL 54 100 
11.  book store   
           1.  1-5 min 6 11.1 
           2.  6-10 min 3 5.6 
           3.  11-20 min 11 20.4 
           4.  21-30 min 11 20.4 
           5.  31+ min 9 16.7 
           8.  don’t know 14 25.9 
TOTAL 54 100 
12.  fast food restaurant   
           1.  1-5 min 11 20.4 
           2.  6-10 min 11 20.4 
           3.  11-20 min 19 35.2 
           4.  21-30 min 9 16.7 
           5.  31+ min 3 5.6 
           8.  don’t know 1 1.9 
TOTAL 54 100 
13.  coffee place   
           1.  1-5 min 9 16.7 
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           2.  6-10 min 8 14.8 
           3.  11-20 min 13 24.1 
           4.  21-30 min 9 16.7 
           5.  31+ min 3 5.6 
           8.  don’t know 12 22.2 
TOTAL 54 100 
14.  bank/credit union   
           1.  1-5 min 10 18.5 
           2.  6-10 min 10 18.5 
           3.  11-20 min 19 35.2 
           4.  21-30 min 12 22.2 
           5.  31+ min 3 5.6 
           8.  don’t know 0 0.0 
TOTAL 54 100 
15.  non-fast food restaurant   
           1.  1-5 min 11 20.4 
           2.  6-10 min 9 16.7 
           3.  11-20 min 11 20.4 
           4.  21-30 min 14 25.9 
           5.  31+ min 4 7.4 
           8.  don’t know 5 9.3 
TOTAL 54 100 
16.  video store   
           1.  1-5 min 4 7.4 
           2.  6-10 min 10 18.5 
           3.  11-20 min 16 29.6 
           4.  21-30 min 8 14.8 
           5.  31+ min 5 9.3 
           8.  don’t know 11 20.4 
TOTAL 54 100 
17.  pharmacy/drug store   
           1.  1-5 min 9 16.7 
           2.  6-10 min 9 16.7 
           3.  11-20 min 18 33.3 
           4.  21-30 min 13 24.1 
           5.  31+ min 5 9.3 
           8.  don’t know 0 0.0 
TOTAL 54 100 
18.  salon/barber shop   
           1.  1-5 min 7 13.0 
           2.  6-10 min 15 27.8 
           3.  11-20 min 18 33.3 
           4.  21-30 min 10 18.5 
           5.  31+ min 3 5.6 
           8.  don’t know 1 1.9 
TOTAL 54 100 
19.  your job or school   
           1.  1-5 min 5 9.3 
           2.  6-10 min 9 16.7 
           3.  11-20 min 18 33.3 
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           4.  21-30 min 5 9.3 
           5.  31+ min 9 16.7 
           8.  don’t know 8 14.8 
TOTAL 54 100 
20.  bus or trolley stop   
           1.  1-5 min 4 7.4 
           2.  6-10 min 6 11.1 
           3.  11-20 min 3 5.6 
           4.  21-30 min 3 5.6 
           5.  31+ min 5 9.3 
           8.  don’t know 32 59.3 
TOTAL 53 98.1 
21.  park   
           1.  1-5 min 14 25.9 
           2.  6-10 min 15 27.8 
           3.  11-20 min 15 27.8 
           4.  21-30 min 7 13.0 
           5.  31+ min 3 5.6 
           8.  don’t know 0 0.0 
TOTAL 54 100 
22.  recreation center   
           1.  1-5 min 4 7.4 
           2.  6-10 min 8 14.8 
           3.  11-20 min 11 20.4 
           4.  21-30 min 8 14.8 
           5.  31+ min 7 13.0 
           8.  don’t know 16 29.6 
TOTAL 54 100 
23.  gym or fitness facility   
           1.  1-5 min 6 11.1 
           2.  6-10 min 7 13.0 
           3.  11-20 min 15 27.8 
           4.  21-30 min 8 14.8 
           5.  31+ min 9 16.7 
           8.  don’t know 8 14.8 




Neighborhood Environment Walkability Scale (NEWS)   
C.  Access to services N % 
1.  I can do most of my shopping at local stores.   
           1.  strongly disagree 5 9.3 
           2.  somewhat disagree 8 14.8 
           3.  somewhat agree 29 53.7 
           4.  strongly agree 12 22.2 
TOTAL 54 100 
2.  Stores are within easy walking distance of my home.   
           1.  strongly disagree 10 18.5 
           2.  somewhat disagree 8 14.8 
           3.  somewhat agree 24 44.4 
           4.  strongly agree 12 22.2 
TOTAL 54 100 
3.  Parking is difficult in local shopping areas.   
           1.  strongly disagree 18 33.3 
           2.  somewhat disagree 10 18.5 
           3.  somewhat agree 22 40.7 
           4.  strongly agree 4 7.4 
TOTAL 54 100 
4.  There are many places to go within easy walking distance of my home.   
           1.  strongly disagree 11 20.4 
           2.  somewhat disagree 4 7.4 
           3.  somewhat agree 23 42.6 
           4.  strongly agree 16 29.6 
TOTAL 54 100 
5.  It is easy to walk to a transit stop (bus, train) from my home.   
           1.  strongly disagree 31 57.4 
           2.  somewhat disagree 8 14.8 
           3.  somewhat agree 9 16.7 
           4.  strongly agree 5 9.3 
TOTAL 53 98.1 
6.  The streets in my neighborhood are hilly, making my neighborhood difficult to 
walk in. 
  
           1.  strongly disagree 24 44.4 
           2.  somewhat disagree 12 22.2 
           3.  somewhat agree 8 14.8 
           4.  strongly agree 10 18.5 
TOTAL 54 100 
7.  There are many canyons/hillsides in my neighborhood that limit the number of 
routes for getting from place to place. 
  
           1.  strongly disagree 39 72.2 
           2.  somewhat disagree 4 7.4 
           3.  somewhat agree 9 16.7 
           4.  strongly agree 2 3.7 




Neighborhood Environment Walkability Scale (NEWS)   
D.  Streets in my neighborhood N % 
1.  The streets in my neighborhood do not have many, or any, cul-de-sacs (dead-end 
streets). 
  
           1.  strongly disagree 12 22.2 
           2.  somewhat disagree 7 13.0 
           3.  somewhat agree 18 33.3 
           4.  strongly agree 17 31.5 
TOTAL 54 100 
2.  There are walkways in my neighborhood that connect cul-de-sacs to streets, trails, 
or other cul-de-sacs. 
  
           1.  strongly disagree 27 50.0 
           2.  somewhat disagree 10 18.5 
           3.  somewhat agree 15 27.8 
           4.  strongly agree 2 3.7 
TOTAL 54 100 
3.  The distance between intersections in my neighborhood is usually short (100 yards 
or less; the length of a football field or less). 
  
           1.  strongly disagree 8 14.8 
           2.  somewhat disagree 12 22.2 
           3.  somewhat agree 20 37.0 
           4.  strongly agree 14 25.9 
TOTAL 54 100 
4.  There are many four-way intersections in my neighborhood.   
           1.  strongly disagree 12 22.2 
           2.  somewhat disagree 11 20.4 
           3.  somewhat agree 20 37.0 
           4.  strongly agree 11 20.4 
TOTAL 54 100 
5.  There are many alternative routes for getting from place to place in my 
neighborhood. (I don’t have to go the same way every time.) 
  
           1.  strongly disagree 6 11.1 
           2.  somewhat disagree 6 11.1 
           3.  somewhat agree 26 48.1 
           4.  strongly agree 16 29.6 




Neighborhood Environment Walkability Scale (NEWS)   
E.  Places for walking and cycling N % 
1.  There are sidewalks on most of the streets in my neighborhood.   
           1.  strongly disagree 13 24.1 
           2.  somewhat disagree 8 14.8 
           3.  somewhat agree 21 38.9 
           4.  strongly agree 12 22.2 
TOTAL 54 100 
2.  The sidewalks in my neighborhood are well maintained (paved, even, and not a lot 
of cracks). 
  
           1.  strongly disagree 13 24.1 
           2.  somewhat disagree 16 29.6 
           3.  somewhat agree 18 33.3 
           4.  strongly agree 7 13.0 
TOTAL 54 100 
3.  There are bicycle or pedestrian trails in or near my neighborhood that are easy to 
get to. 
  
           1.  strongly disagree 21 38.9 
           2.  somewhat disagree 18 33.3 
           3.  somewhat agree 7 13.0 
           4.  strongly agree 8 14.8 
TOTAL 54 100 
4.  Sidewalks are separated from the road/traffic in my neighborhood by parked cars.   
           1.  strongly disagree 17 31.5 
           2.  somewhat disagree 12 22.2 
           3.  somewhat agree 14 25.9 
           4.  strongly agree 11 20.4 
TOTAL 54 100 
5.  There is a grass/dirt strip that separates the streets from the sidewalks in my 
neighborhood. 
  
           1.  strongly disagree 12 22.2 
           2.  somewhat disagree 13 24.1 
           3.  somewhat agree 15 27.8 
           4.  strongly agree 14 25.9 







Neighborhood Environment Walkability Scale (NEWS)   
F.  Neighborhood surroundings N % 
1.  There are trees along the streets in my neighborhood.   
           1.  strongly disagree 3 5.6 
           2.  somewhat disagree 5 9.3 
           3.  somewhat agree 19 35.2 
           4.  strongly agree 27 50.0 
TOTAL 54 100 
2.  Trees give shade for the sidewalks in my neighborhood.   
           1.  strongly disagree 5 9.3 
           2.  somewhat disagree 8 14.8 
           3.  somewhat agree 20 37.0 
           4.  strongly agree 21 38.9 
TOTAL 54 100 
3.  There are many interesting things to look at while walking in my neighborhood.   
           1.  strongly disagree 10 18.5 
           2.  somewhat disagree 12 22.2 
           3.  somewhat agree 27 50.0 
           4.  strongly agree 5 9.3 
TOTAL 54 100 
4.  My neighborhood is generally free from litter.   
           1.  strongly disagree 4 7.4 
           2.  somewhat disagree 10 18.5 
           3.  somewhat agree 22 40.7 
           4.  strongly agree 18 33.3 
TOTAL 54 100 
5.  There are many attractive natural sights in my neighborhood (such as landscaping, 
views). 
  
           1.  strongly disagree 9 16.7 
           2.  somewhat disagree 21 38.9 
           3.  somewhat agree 20 37.0 
           4.  strongly agree 4 7.4 
TOTAL 54 100 
6.  There are attractive buildings/homes in my neighborhood.   
           1.  strongly disagree 13 24.1 
           2.  somewhat disagree 17 31.5 
           3.  somewhat agree 18 33.3 
           4.  strongly agree 6 11.1 







Neighborhood Environment Walkability Scale (NEWS)   
G.  Safety from traffic N % 
1.  There is so much traffic along the street I live on that it makes it difficult or 
unpleasant to walk in my neighborhood. 
  
           1.  strongly disagree 19 35.2 
           2.  somewhat disagree 16 29.6 
           3.  somewhat agree 14 25.9 
           4.  strongly agree 5 9.3 
TOTAL 54 100 
2.  There is so much traffic along nearby streets that it makes it difficult or unpleasant 
to walk in my neighborhood. 
  
           1.  strongly disagree 15 27.8 
           2.  somewhat disagree 20 37.0 
           3.  somewhat agree 11 20.4 
           4.  strongly agree 8 14.8 
TOTAL 54 100 
3.  The speed of traffic on the street I live on is usually slow (30 mph or less).   
           1.  strongly disagree 5 9.3 
           2.  somewhat disagree 5 9.3 
           3.  somewhat agree 13 24.1 
           4.  strongly agree 31 57.4 
TOTAL 54 100 
4.  The speed of traffic on most nearby streets is usually slow (30 mph or less).   
           1.  strongly disagree 6 11.1 
           2.  somewhat disagree 7 13.0 
           3.  somewhat agree 19 35.2 
           4.  strongly agree 22 40.7 
TOTAL 54 100 
5.  Most drivers exceed the posted speed limits while driving in my neighborhood.   
           1.  strongly disagree 2 3.7 
           2.  somewhat disagree 9 16.7 
           3.  somewhat agree 29 53.7 
           4.  strongly agree 14 25.9 
TOTAL 54 100 
6.  There are crosswalks and pedestrian signals to help walkers cross busy streets in 
my neighborhood. 
  
           1.  strongly disagree 17 31.5 
           2.  somewhat disagree 14 25.9 
           3.  somewhat agree 15 27.8 
           4.  strongly agree 8 14.8 
TOTAL 54 100 
7.  The crosswalks in my neighborhood help walkers feel safe crossing busy streets.   
           1.  strongly disagree 12 22.2 
           2.  somewhat disagree 12 22.2 
           3.  somewhat agree 19 35.2 
           4.  strongly agree 11 20.4 
TOTAL 54 100 
8.  When walking in my neighborhood, there are a lot of exhaust fumes (such as from 
cars, buses). 
  
           1.  strongly disagree 23 42.6 
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           2.  somewhat disagree 15 27.8 
           3.  somewhat agree 12 22.2 
           4.  strongly agree 4 7.4 
TOTAL 54 100 
 
 
Neighborhood Environment Walkability Scale (NEWS)   
H.  Safety from crime N % 
1.  My neighborhood streets are well lit at night.   
           1.  strongly disagree 8 14.8 
           2.  somewhat disagree 12 22.2 
           3.  somewhat agree 24 44.4 
           4.  strongly agree 10 18.5 
TOTAL 54 100 
2.  Walkers and bikers on the streets in my neighborhood can be easily seen by people 
in their homes. 
  
           1.  strongly disagree 7 13.0 
           2.  somewhat disagree 7 13.0 
           3.  somewhat agree 25 46.3 
           4.  strongly agree 15 27.8 
TOTAL 54 100 
3.  I see and speak to other people when I am walking in my neighborhood.   
           1.  strongly disagree 2 3.7 
           2.  somewhat disagree 8 14.8 
           3.  somewhat agree 26 48.1 
           4.  strongly agree 18 33.3 
TOTAL 54 100 
4.  There is a high crime rate in my neighborhood.   
           1.  strongly disagree 40 74.1 
           2.  somewhat disagree 6 11.1 
           3.  somewhat agree 6 11.1 
           4.  strongly agree 2 3.7 
TOTAL 54 100 
5.  The crime rate in my neighborhood makes it unsafe to go on walks during the day.   
           1.  strongly disagree 41 75.9 
           2.  somewhat disagree 6 11.1 
           3.  somewhat agree 5 9.3 
           4.  strongly agree 2 3.7 
TOTAL 54 100 
6.  The crime rate in my neighborhood makes it unsafe to go on walks at night.   
           1.  strongly disagree 30 55.6 
           2.  somewhat disagree 14 25.9 
           3.  somewhat agree 7 13.0 
           4.  strongly agree 3 5.6 




Neighborhood Environment Walkability Scale (NEWS)   
I.  Neighborhood satisfaction N % 
a.  How satisfied are you with the highway access from your home?   
           1.  strongly dissatisfied 5 9.3 
           2.  somewhat dissatisfied 7 13.0 
           3.  neither satisfied nor dissatisfied 12 22.2 
           4.  somewhat satisfied 16 29.6 
           5.  strongly satisfied 14 25.9 
TOTAL 54 100 
b.  How satisfied are you with the access to public transportation in your 
neighborhood? 
  
           1.  strongly dissatisfied 32 59.3 
           2.  somewhat dissatisfied 5 9.3 
           3.  neither satisfied nor dissatisfied 9 16.7 
           4.  somewhat satisfied 3 5.6 
           5.  strongly satisfied 5 9.3 
TOTAL 54 100 
c.  How satisfied are you with your commuting time to work/school?   
           1.  strongly dissatisfied 1 1.9 
           2.  somewhat dissatisfied 7 13.0 
           3.  neither satisfied nor dissatisfied 12 22.2 
           4.  somewhat satisfied 15 27.8 
           5.  strongly satisfied 18 33.3 
TOTAL 53 98.1 
d.  How satisfied are you with the access to shopping in your neighborhood?   
           1.  strongly dissatisfied 5 9.3 
           2.  somewhat dissatisfied 9 16.7 
           3.  neither satisfied nor dissatisfied 11 20.4 
           4.  somewhat satisfied 15 27.8 
           5.  strongly satisfied 14 25.9 
TOTAL 54 100 
e.  How satisfied are you with how many friends you have in your neighborhood?   
           1.  strongly dissatisfied 4 7.4 
           2.  somewhat dissatisfied 8 14.8 
           3.  neither satisfied nor dissatisfied 12 22.2 
           4.  somewhat satisfied 15 27.8 
           5.  strongly satisfied 15 27.8 
TOTAL 54 100 
f.  How satisfied are you with the number of people you know in your neighborhood?   
           1.  strongly dissatisfied 6 11.1 
           2.  somewhat dissatisfied 7 13.0 
           3.  neither satisfied nor dissatisfied 11 20.4 
           4.  somewhat satisfied 16 29.6 
           5.  strongly satisfied 14 25.9 
TOTAL 54 100 
g.  How satisfied are you with how easy and pleasant it is to walk in your 
neighborhood? 
  
           1.  strongly dissatisfied 1 1.9 
           2.  somewhat dissatisfied 5 9.3 
           3.  neither satisfied nor dissatisfied 12 22.2 
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           4.  somewhat satisfied 11 20.4 
           5.  strongly satisfied 25 46.3 
TOTAL 54 100 
h.  How satisfied are you with how easy and pleasant it is to bicycle in your 
neighborhood? 
  
           1.  strongly dissatisfied 2 3.7 
           2.  somewhat dissatisfied 10 18.5 
           3.  neither satisfied nor dissatisfied 14 25.9 
           4.  somewhat satisfied 11 20.4 
           5.  strongly satisfied 17 31.5 
TOTAL 54 100 
i.  How satisfied are you with the quality of schools in your neighborhood?   
           1.  strongly dissatisfied 1 1.9 
           2.  somewhat dissatisfied 5 9.3 
           3.  neither satisfied nor dissatisfied 9 16.7 
           4.  somewhat satisfied 15 27.8 
           5.  strongly satisfied 24 44.4 
TOTAL 54 100 
j.  How satisfied are you with access to entertainment in your neighborhood 
(restaurants, movies, clubs, etc.)? 
  
           1.  strongly dissatisfied 9 16.7 
           2.  somewhat dissatisfied 15 27.8 
           3.  neither satisfied nor dissatisfied 10 18.5 
           4.  somewhat satisfied 12 22.2 
           5.  strongly satisfied 8 14.8 
TOTAL 54 100 
k.  How satisfied are you with the safety from threat of crime in your neighborhood?   
           1.  strongly dissatisfied 4 7.4 
           2.  somewhat dissatisfied 4 7.4 
           3.  neither satisfied nor dissatisfied 5 9.3 
           4.  somewhat satisfied 20 37.0 
           5.  strongly satisfied 21 38.9 
TOTAL 54 100 
l.  How satisfied are you with the amount and speed of traffic in your neighborhood?   
           1.  strongly dissatisfied 1 1.9 
           2.  somewhat dissatisfied 10 18.5 
           3.  neither satisfied nor dissatisfied 10 18.5 
           4.  somewhat satisfied 24 44.4 
           5.  strongly satisfied 9 16.7 
TOTAL 54 100 
m.  How satisfied are you with the noise from traffic in my neighborhood?   
           1.  strongly dissatisfied 3 5.6 
           2.  somewhat dissatisfied 5 9.3 
           3.  neither satisfied nor dissatisfied 13 24.1 
           4.  somewhat satisfied 16 29.6 
           5.  strongly satisfied 17 31.5 
TOTAL 54 100 
n.  How satisfied are you with the number and quality of food stores in your 
neighborhood? 
  
           1.  strongly dissatisfied 5 9.3 
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           2.  somewhat dissatisfied 13 24.1 
           3.  neither satisfied nor dissatisfied 11 20.4 
           4.  somewhat satisfied 15 27.8 
           5.  strongly satisfied 10 18.5 
TOTAL 54 100 
o.  How satisfied are you with the number and quality of restaurants in your 
neighborhood? 
  
           1.  strongly dissatisfied 6 11.1 
           2.  somewhat dissatisfied 14 25.9 
           3.  neither satisfied nor dissatisfied 11 20.4 
           4.  somewhat satisfied 15 27.8 
           5.  strongly satisfied 8 14.8 
TOTAL 54 100 
p.  How satisfied are you with your neighborhood as a good place to raise children?   
           1.  strongly dissatisfied 1 1.9 
           2.  somewhat dissatisfied 1 1.9 
           3.  neither satisfied nor dissatisfied 4 7.4 
           4.  somewhat satisfied 17 31.5 
           5.  strongly satisfied 31 57.4 
TOTAL 54 100 
q.  How satisfied are you with your neighborhood as a good place to live?   
           1.  strongly dissatisfied 2 3.7 
           2.  somewhat dissatisfied 0 0.0 
           3.  neither satisfied nor dissatisfied 3 5.6 
           4.  somewhat satisfied 14 25.9 
           5.  strongly satisfied 35 64.8 











Social Support and Exercise Survey   
During the past three months, my family (or members of my household)… N % 
11.  Exercised with me.   
           1.  none 18 33.3 
           2.  rarely 5 9.3 
           3.  a few times 16 29.6 
           4.  often 7 13.0 
           5.  very often 8 14.8 
TOTAL 54 100 
12.  Offered to exercise with me.   
           1.  none 17 31.5 
           2.  rarely 10 18.5 
           3.  a few times 13 24.1 
           4.  often 10 18.5 
           5.  very often 4 7.4 
TOTAL 54 100 
13.  Gave me helpful reminders to exercise (“Are you going to exercise tonight?”).   
           1.  none 14 25.9 
           2.  rarely 11 20.4 
           3.  a few times 13 24.1 
           4.  often 9 16.7 
           5.  very often 7 13.0 
TOTAL 54 100 
14.  Gave me encouragement to stick with my exercise program.   
           1.  none 19 35.2 
           2.  rarely 4 7.4 
           3.  a few times 14 25.9 
           4.  often 9 16.7 
           5.  very often 8 14.8 
TOTAL 54 100 
15.  Changed their schedule so we could exercise together.   
           1.  none 25 46.3 
           2.  rarely 11 20.4 
           3.  a few times 13 24.1 
           4.  often 2 3.7 
           5.  very often 3 5.6 
TOTAL 54 100 
16.  Discussed exercise with me.   
           1.  none 27 50.0 
           2.  rarely 3 5.6 
           3.  a few times 10 18.5 
           4.  often 9 16.7 
           5.  very often 5 9.3 
TOTAL 54 100 
17.  Complained about the time I spend exercising.   
           1.  none 36 66.7 
           2.  rarely 4 7.4 
           3.  a few times 8 14.8 
           4.  often 3 5.6 
           5.  very often 3 5.6 
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TOTAL 54 100 
18.  Criticized me for or made fun of me for exercising.   
           1.  none 34 63.0 
           2.  rarely 9 16.7 
           3.  a few times 7 13.0 
           4.  often 2 3.7 
           5.  very often 2 3.7 
TOTAL 54 100 
19.  Gave me rewards for exercising (bought me something or gave me something I 
like). 
  
           1.  none 38 70.4 
           2.  rarely 5 9.3 
           3.  a few times 8 14.8 
           4.  often 1 1.9 
           5.  very often 2 3.7 
TOTAL 54 100 
20.  Planned for exercise on recreational outings.   
           1.  none 26 48.1 
           2.  rarely 6 11.1 
           3.  a few times 14 25.9 
           4.  often 4 7.4 
           5.  very often 4 7.4 
TOTAL 54 100 
21.  Helped plan activities around my exercise.   
           1.  none 27 50.0 
           2.  rarely 9 16.7 
           3.  a few times 10 18.5 
           4.  often 2 3.7 
           5.  very often 6 11.1 
TOTAL 54 100 
22.  Asked me for ideas on how they can get more exercise.   
           1.  none 26 48.1 
           2.  rarely 6 11.1 
           3.  a few times 17 31.5 
           4.  often 3 5.6 
           5.  very often 2 3.7 
TOTAL 54 100 
23.  Talked about how much they like to exercise.   
           1.  none 22 40.7 
           2.  rarely 7 13.0 
           3.  a few times 7 13.0 
           4.  often 12 22.2 
           5.  very often 6 11.1 




Social Support and Exercise Survey   
During the past three months, my friends… N % 
11.  Exercised with me.   
           1.  none 29 53.7 
           2.  rarely 6 11.1 
           3.  a few times 9 16.7 
           4.  often 2 3.7 
           5.  very often 6 11.1 
           8.  does not apply 2 3.7 
TOTAL 54 100 
12.  Offered to exercise with me.   
           1.  none 27 50.0 
           2.  rarely 6 11.1 
           3.  a few times 11 20.4 
           4.  often 2 3.7 
           5.  very often 6 11.1 
           8.  does not apply 2 3.7 
TOTAL 54 100 
13.  Gave me helpful reminders to exercise (“Are you going to exercise tonight?”).   
           1.  none 26 48.1 
           2.  rarely 10 18.5 
           3.  a few times 9 16.7 
           4.  often 1 1.9 
           5.  very often 6 11.1 
           8.  does not apply 2 3.7 
TOTAL 54 100 
14.  Gave me encouragement to stick with my exercise program.   
           1.  none 27 50.0 
           2.  rarely 6 11.1 
           3.  a few times 7 13.0 
           4.  often 3 5.6 
           5.  very often 8 14.8 
           8.  does not apply 3 5.6 
TOTAL 54 100 
15.  Changed their schedule so we could exercise together.   
           1.  none 31 57.4 
           2.  rarely 1 1.9 
           3.  a few times 11 20.4 
           4.  often 3 5.6 
           5.  very often 5 9.3 
           8.  does not apply 3 5.6 
TOTAL 54 100 
16.  Discussed exercise with me.   
           1.  none 32 59.3 
           2.  rarely 1 1.9 
           3.  a few times 8 14.8 
           4.  often 3 5.6 
           5.  very often 7 13.0 
           8.  does not apply 3 5.6 
TOTAL 54 100 
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17.  Complained about the time I spend exercising.   
           1.  none 43 79.6 
           2.  rarely 2 3.7 
           3.  a few times 4 7.4 
           4.  often 1 1.9 
           5.  very often 1 1.9 
           8.  does not apply 3 5.6 
TOTAL 54 100 
18.  Criticized me for or made fun of me for exercising.   
           1.  none 41 75.9 
           2.  rarely 4 7.4 
           3.  a few times 4 7.4 
           4.  often 1 1.9 
           5.  very often 1 1.9 
           8.  does not apply 3 5.6 
TOTAL 54 100 
19.  Gave me rewards for exercising (bought me something or gave me something I 
like). 
  
           1.  none 43 79.6 
           2.  rarely 2 3.7 
           3.  a few times 3 5.6 
           4.  often 2 3.7 
           5.  very often 1 1.9 
           8.  does not apply 3 5.6 
TOTAL 54 100 
20.  Planned for exercise on recreational outings.   
           1.  none 34 63.0 
           2.  rarely 4 7.4 
           3.  a few times 7 13.0 
           4.  often 2 3.7 
           5.  very often 5 9.3 
           8.  does not apply 2 3.7 
TOTAL 54 100 
21.  Helped plan activities around my exercise.   
           1.  none 32 59.3 
           2.  rarely 3 5.6 
           3.  a few times 9 16.7 
           4.  often 2 3.7 
           5.  very often 5 9.3 
           8.  does not apply 3 5.6 
TOTAL 54 100 
22.  Asked me for ideas on how they can get more exercise.   
           1.  none 32 59.3 
           2.  rarely 5 9.3 
           3.  a few times 8 14.8 
           4.  often 4 7.4 
           5.  very often 2 3.7 
           8.  does not apply 3 5.6 
TOTAL 54 100 
23.  Talked about how much they like to exercise.   
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           1.  none 27 50.0 
           2.  rarely 7 13.0 
           3.  a few times 10 18.5 
           4.  often 4 7.4 
           5.  very often 3 5.6 
           8.  does not apply 3 5.6 
TOTAL 54 100 
 
 
Exercise Confidence Survey   
Whether you exercise or not, please rate how confident you are that you could really 
motivate yourself to do things like these consistently, for at least six months. 
N % 
21.  Get up early, even on weekends, to exercise.   
           1.  I know I cannot 11 20.4 
           2.   3 5.6 
           3.  Maybe I can 18 33.3 
           4.   6 11.1 
           5.  I know I can 14 25.9 
           8.  does not apply 2 3.7 
TOTAL 54 100 
22.  Stick to your exercise program after a long, tiring day at work.   
           1.  I know I cannot 13 24.1 
           2.   9 16.7 
           3.  Maybe I can 14 25.9 
           4.   4 7.4 
           5.  I know I can 12 22.2 
           8.  does not apply 2 3.7 
TOTAL 54 100 
23.  Exercise even though you are feeling depressed.   
           1.  I know I cannot 8 14.8 
           2.   8 14.8 
           3.  Maybe I can 20 37.0 
           4.   1 1.9 
           5.  I know I can 14 25.9 
           8.  does not apply 3 5.6 
TOTAL 54 100 
24.  Set aside time for a physical activity program; that is, walking, jogging, 
swimming, biking, or other continuous activities for at least 30 minutes, 3 times per 
week. 
  
           1.  I know I cannot 6 11.1 
           2.   2 3.7 
           3.  Maybe I can 17 31.5 
           4.   7 13.0 
           5.  I know I can 21 38.9 
           8.  does not apply 1 1.9 
TOTAL 54 100 
25.  Continue to exercise with others even though they seem too fast or too slow for 
you. 
  
           1.  I know I cannot 6 11.1 
           2.   3 5.6 
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           3.  Maybe I can 17 31.5 
           4.   10 18.5 
           5.  I know I can 16 29.6 
           8.  does not apply 2 3.7 
TOTAL 54 100 
26.  Stick to your exercise program when undergoing a stressful life change (e.g. 
divorce, death in the family, moving). 
  
           1.  I know I cannot 8 14.8 
           2.   11 20.4 
           3.  Maybe I can 10 18.5 
           4.   8 14.8 
           5.  I know I can 11 20.4 
           8.  does not apply 6 11.1 
TOTAL 54 100 
27.  Attend a party only after exercising.   
           1.  I know I cannot 11 20.4 
           2.   4 7.4 
           3.  Maybe I can 21 38.9 
           4.   8 14.8 
           5.  I know I can 5 9.3 
           8.  does not apply 5 9.3 
TOTAL 54 100 
28.  Stick to your exercise program when your family is demanding more time from 
you. 
  
           1.  I know I cannot 9 16.7 
           2.   6 11.1 
           3.  Maybe I can 18 33.3 
           4.   10 18.5 
           5.  I know I can 5 9.3 
           8.  does not apply 6 11.1 
TOTAL 54 100 
29.  Stick to your exercise program when you have household chores to do.   
           1.  I know I cannot 9 16.7 
           2.   6 11.1 
           3.  Maybe I can 21 38.9 
           4.   9 16.7 
           5.  I know I can 5 9.3 
           8.  does not apply 4 7.4 
TOTAL 54 100 
30.  Stick to your exercise program even when you have excessive demands at work.   
           1.  I know I cannot 8 14.8 
           2.   9 16.7 
           3.  Maybe I can 18 33.3 
           4.   7 13.0 
           5.  I know I can 5 9.3 
           8.  does not apply 7 13.0 
TOTAL 54 100 
31.  Stick to your exercise program when social obligations are very time consuming.   
           1.  I know I cannot 6 11.1 
           2.   16 29.6 
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           3.  Maybe I can 13 24.1 
           4.  9 16.7 
           5.  I know I can 4 7.4 
           8.  does not apply 6 11.1 
TOTAL 54 100 
32.  Read or study less in order to exercise more.   
           1.  I know I cannot 7 13.0 
           2.   6 11.1 
           3.  Maybe I can 20 37.0 
           4.   12 22.2 
           5.  I know I can 5 9.3 
           8.  does not apply 4 7.4 






Short Acculturation Scale   
A. English N % 
1.  In general, what language(s) do you read and speak?   
           1.  Only Spanish 8 14.8 
           2.  Spanish better than English 30 55.6 
           3.  Both equally 11 20.4 
           4.  English better than Spanish 2 3.7 
           5.  Only English 3 5.6 
TOTAL 54 100 
2.  What was the language(s) you used as a child?   
           1.  Only Spanish 29 53.7 
           2.  Spanish better than English 18 33.3 
           3.  Both equally 2 3.7 
           4.  English better than Spanish 1 1.9 
           5.  Only English 4 7.4 
TOTAL 54 100 
3.  What language(s) do you usually speak at home?   
           1.  Only Spanish 19 35.2 
           2.  Spanish better than English 22 40.7 
           3.  Both equally 7 13.0 
           4.  English better than Spanish 3 5.6 
           5.  Only English 3 5.6 
TOTAL 54 100 
4.  In which language(s) do you usually think?   
           1.  Only Spanish 19 35.2 
           2.  Spanish better than English 14 25.9 
           3.  Both equally 16 29.6 
           4.  English better than Spanish 2 3.7 
           5.  Only English 3 5.6 
TOTAL 54 100 
5.  What language(s) do you usually speak with your friends?   
           1.  Only Spanish 13 24.1 
           2.  Spanish better than English 20 37.0 
           3.  Both equally 12 22.2 
           4.  English better than Spanish 5 9.3 
           5.  Only English 4 7.4 
TOTAL 54 100 
6.  In what language(s) are the T.V. programs you usually watch?   
           1.  Only Spanish 6 11.1 
           2.  Spanish better than English 18 33.3 
           3.  Both equally 15 27.8 
           4.  English better than Spanish 11 20.4 
           5.  Only English 4 7.4 
TOTAL 54 100 
7.  In what language(s) are the radio program you usually listen to?   
           1.  Only Spanish 10 18.5 
           2.  Spanish better than English 13 24.1 
           3.  Both equally 13 24.1 
           4.  English better than Spanish 8 14.8 
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           5.  Only English 10 18.5 
TOTAL 54 100 
8.  In general, in what language(s) are the movies, T.V. and radio programs you prefer 
to watch and listen to? 
  
           1.  Only Spanish 8 14.8 
           2.  Spanish better than English 15 27.8 
           3.  Both equally 17 31.5 
           4.  English better than Spanish 6 11.1 
           5.  Only English 8 14.8 
TOTAL 54 100 
9.  Your close friends are:   
           1.  All Latinos/Hispanics 7 13.0 
           2.  More Latinos than Americans 23 42.6 
           3.  About Half & Half 21 38.9 
           4.  More Americans than Latinos 1 1.9 
           5.  All Americans 2 3.7 
TOTAL 54 100 
10.  You prefer going to social gatherings/parties at which the people are:   
           1.  All Latinos/Hispanics 10 18.5 
           2.  More Latinos than Americans 14 25.9 
           3.  About Half & Half 28 51.9 
           4.  More Americans than Latinos 2 3.7 
           5.  All Americans 0 0.0 
TOTAL 54 100 
11.  The persons you visit or who visit you are:   
           1.  All Latinos/Hispanics 21 38.9 
           2.  More Latinos than Americans 17 31.5 
           3.  About Half & Half 11 20.4 
           4.  More Americans than Latinos 2 3.7 
           5.  All Americans 3 5.6 
TOTAL 54 100 
12.  If you could choose your children’s friends, you would want them to be:   
           1.  All Latinos/Hispanics 4 7.4 
           2.  More Latinos than Americans 4 7.4 
           3.  About Half & Half 42 77.8 
           4.  More Americans than Latinos 1 1.9 
           5.  All Americans 3 5.6 
TOTAL 54 100 
 
 
